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Discussion

WM-181 contained wastes primarily from 2nd and 3rd cycle processing. The volume of waste in the tank as a
function of year is shown in Figure 1 and in Attachment A. While various fuels were processed, the dominate
processing was of MTR and ETR fuels. Subsequent calculations are based on a pseudo Al-clad fuel with an
initial U-235 enrichment of 93%. While the burnup of the processed fuel varied somewhat, it was typically in
the range of 18%. It has been assumed that the activity in the tank at the time of the leak would be proportional
to the number of kg of fuel processed each year, provided the yearly activity discharged to the tank is decay
corrected between the time of processing and the leak in 1972.

The fuel from MTR Cycle No. 198 (Dykes, 1963) was taken as typical for the fuel processed at the ICPP. The
reactor contained 4842 g U-235 and had 684 MWd of operation over a 417 day period. For calculational
purposes, inventories were normalized to the activity in a typical 200 g element. The inputs for ORIGEN2
(RSIC, 1991) runs used to decay the inventory for an MTR element from the early 1950’s through 1975 and the
calculated relative radionuclide activities are presented in Attachment B. An ORIGEN?2 cross section library
developed in recent years for ATR (Schnitzler, 1991) was determined to be the best library available for
calculating inventories for MTR type fuels.

Several FORTRAN programs were written to reduce and manipulate data. One of these programs is called
REDUCE]! (see Attachment C), a program used to extract the radionuclide data from the ORIGEN2 run to a
simple table form without page headings and radionuclides with zero inventories. The outputs from REDUCE1
for the ORIGEN2 runs were carefully adjusted to be sure that they all contained the same number of
radionuclides in the same order.

Tank WM-181 was sampled in 1971 (Rhodes, 1972) a year before the leak. The next step in the evaluation was
to calculate the inventory in 1971 and compare the results with the measured results. Another FORTRAN
program, REDUCE71 (see Attachment D), was written to calculate a projected radionuclide concentration from
the accumulation of wastes over a period of years as anticipated to have been present in 1971. REDUCE71
corrects for transfers from the tank which occurred in 1962, 1963, 1965 and 1970 as shown in Figure 1 and
Attachment A. It was assumed that fuel was removed from the reactor two years prior to its processing at the
ICPP. Also, a normalization factor was put into REDUCE71 to normalize the calculated radionuclide
concentrations to the 1971 measured Cs-137 concentration. Those radionuclides with zero inventory
(completely decayed at the time of the 1972 leak) were eliminated to reduce the length of the list. The
calculated and normalized radionuclide concentrations for 1971 are presented in Attachment E. The progney of
all radionuclides are included in the calculated inventories.

Table 1 compares the calculated radionuclide concentrations with those measured in 1971 (see Attachment F).
When compared to the 1971 measurements, only the Sr-90/Cs-137 and the Cs-134/Cs-137 ratios are in good
agreement. This was disturbing and led to further search into the data reported in the Rhodes letter.
Fortunately, copies of the original analytical data sheets used to compile the Rhodes data were found (see
Attachment G). What was learned was that the results for Zr-95, Nb-95, Ru-106 and Sb-125 were all "less than
values" which can not be used. This left two remaining fission products, Ce-144 and Eu-154. The calculated
Ce-144/Cs-137 ratio is a factor of 2.3 higher than that measured. This really should not be too disturbing as
accurate measurements of Ce-144 using Nal(T1) detection technology were really quite poor because of the low
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Table 1: Comparison of Calculated and Normalized Concentrations of Radionuclides to those Measured

in 1971
Calculated Measured Ratio of
Normalized Normalized Calculated
Radionuclide D/s/mL to Cs-137 D/s/mL to Cs-137 to Measured
Sr-90 8.416E+6 9.55E~-01 7.91E+6 8.98E-1 1.06
Zr-95 2.165E-3 2.46E-10 <8.65E+3 <9.82E-4 -
Nb-95 4.980E-3 5.65E-10 <3.77E+3 <4.28E-4 -
Ru-106 1.950E+4 2.22E-03 <1.23E+5 <1.40E-2 -
Sb-125 4.645E+4 5.28E-03 <1.11E+5 <1.26E-2 -
Cs-134 3.744E+4 4.25E-03 3.74E+4 4.25E-3 1.00E+0
Cs-137 8.810E+6 1.00E+00 8.81E+6 1.00E+0 1.00E+0
Ce-144 6.442E+4 7.31E-03 2.81E+4 3.19E-3 2.29E+0
Eu-154 4.007E+4 4.55E-03 2.59E+4 2.94E-3 1.55E+0

energy of the gamma ray. The calculated Eu-154/Cs-137 ratio is a factor of 1.6 higher than that measured. No
immediate explanation for the Eu-154 difference could be found at this time.

The Rhodes letter contained Pu concentrations expressed in total g/L. and wt% for Pu-239, Pu-240, Pu-241 and
Pu-242. Table 2 compares the measured Pu values with the calculated values.

From Table 2, it can be seen that the calculated total mass of Pu agrees quite well with the measured value,
differing only by 11%. Except for the Pu-239 and the Pu-240, the wt% of the other Pu isotopes do not agree
very well. The analysis did not identify the amount of Pu-238 present as the separation technique to resolve the
Pu-238 from Pu-239 had not yet been developed.

Table 2: Comparison of Calculated Pu to Measured Pu for 1971

Calculated Measured

Pu Isotope D/s/mL Ci/g g/L wt$ g/L wt%
236 2.551E-2 5.313E+2 1.30E-12 - - -
238 3.675E+3 1.712E+1 5.80E-06 0.66 - -
239 1.882E+3 6.216E-2 8.18E-04 92.7 8.08E-4 86.1
240 4.247E+2 2.279E-1 5.04E-05 5.71 8.07E~5 8.6
241 3.032E+4 1.030E+2 7.96E-06 .90 4.60E-5 4.9
242 6.809E-2 3.818E-3 4.82E-07 0.05 3.75E-6 0.4
Total 8.83E-04 9.38E-04

The Rhodes letter also contained measurements of the amount of U present. At this stage of the calculations, no
correction has been made for the removal of U by the extraction process. In the process, the majority of the U
remains in the product stream rather than the waste stream which eventually ended up in WM-181. Table 3
compares the measured U values with the calculated values.

Next the ratios of the calculated concentrations of the U isotopes to the measured concentrations were calculated
and are presented in Table 4. As can be seen, the ratios for the different U isotopes differ. First it should be
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Table 3: Comparison of Calculated U to Measured U for 1971

Calculated Measured
U Isotope D/s/mL Ci/g g/L wt$ g/L wt$
232 1.672E-1 2.140E+1 2.11E-10 1.3E-8 - -
233 6.704E-3 9.680E-3 1.87E-08 3.0E-6 - -
234 1.699E+3 6.248E-3 7.35E-03 1.16 1.50E-4 .65
235 4.552E+1 2.16lE-6 5.69E-01 90.0 1.01E-2 43.70
236 5.722E+1 6.46%E-5 2.39E-02 3.78 4.80E-4 2.08
238 4.849E-1 3.362E-7 3.90E-02 6.17 1.24E-2 53.57
Total 6.32E-01 2.31E-02

Table 4: Comparison of Calculated U Concentrations to U Concentrations measured in 1971

g/L Calculated /
U Isotope Calculated Measured Measured
234 7.35E-03 1.50E-4 4.90E+1
235 5.69E-01 1.01E-2 5.63E+1
236 2.39E-02 4.81E-4 4.98E+2
238 3.90E-2 1.24E-2 3.15

noted that the calculated concentration for U-238 should not be expected to correlate with the measured
concentration as considerable processing development with depleted U has been done at the ICPP. Uncertainty
should also be expected for U-234 and U-236 because of the varying amounts of these isotopes in depleted U.
Because of the uncertainty caused by the process development with depleted U, the concentrations for each of
the U isotopes was adjusted in subsequent ORIGEN?2 runs to correspond to the relative concentration of the U
isotopes measured in 1971. No attempt was made to adjust the amounts of the daughter products of the U
isotopes. Initially the amounts of the daughter products will be somewhat higher than they should be; however,
as the decay time increases, the daughter products calculated by ORIGEN2 will approach the correct
concentration.

The above analysis is for the year of 1971. The leak occurred in 1972. The next thing that was done was to
slightly modify the program REDUCET71 to decay the results for an additional year and to modify the process
history slightly during the years 1970 and 1972. These adjustments were made to better fit the results of soil
samples analyzed in 1975. The modified FORTRAN program is called REDUCE72 and is presented in
Attachment H. The calculated radionuclide concentrations for 1972 are presented in Attachment I. Attachment
I also contains the calculated radionuclide concentrations decayed to 1975, the time that soil samples from the
Tank Farm were analyzed. Attachment J contains the results of analysis of soil samples taken from the Tank
Farm in 1975 (Wenzel, 1975). Table 5 contains ratios of the various radionuclide activities to Cs-137 from the
soil samples taken at the release site in 1975. This data was used to validate and refine the calculated
concentrations based on the 1971 sample from WM-181. Table 6 presents a comparison of the average activity
ratios from the 1975 sample data to the ratios calculated for 1975 using ORIGEN?2 as described above.

As noted before, the 1971 sample results did not report any activity for Co-60. From the soil samples taken in
1975, it is obvious that Co-60 should have been present. To alleviate concerns over the amount of activation
products that may have been present, sufficient stainless steel was assumed to be present in the original fuel to
account for the relative amount of Co-60 present in the average of the 1975 samples. Thus the ratio of 1.0 in

5
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Table 5: Radionuclide Ratios from 1975 Soil Samples

Activity Ratio of Radionuclide to Cs-137

Sample Sr-90 Co-60 Cs-134 Eu-154 Pu-239
A53 7.73E-2 9.75E-4 2.23E-3 9.92E-4 4.63E-4
A53-1 - 1.49E-4 2.25E-3 3.45E-3 -
A53-2 1.35E+0 1.14E-3 3.09E-3 3.94E-3 4.12E-4
A53-3 - 5.93E-4 1.85E-3 7.74E-4 -
A53-4 2.32E+0 5.65E~-4 2.24E-3 5.31E-3 5.82E-4
A53-5 - 1.27E-3 2.24E-3 2.58E-3 -
A53-6 - 9.72E-4 2.25E-3 4.78E-3 -
A53-10 6.66E-1 3.39E-4 2.00E-3 4.18E-3 3.81E-4
A53-15 - 3.10E-4 2.28E-3 5.04E-3 -
A55 1.41E+0 1.78E-3 5.04E-3 4 ,.55E-4 4 .55E-4
Average 1.16E+0 8.09E-4 2.55E-3 3.15E-3 4 .59E-4

Table 6: Ratios of Calculated Activity to 1975 Soil Samples

Activity Ratio of Radionuclide to Cs-137
75 Sample Calculated /

Radionuclide Calculated Average 75 Sample
Co-60 8.09E-4 8.09E-4 1.00
Sr-90 9.52E-1 1.16E+0 0.821
Cs-134 1.38E-3 2.55E-3 0.541
Eu-154 3.61E-3 3.15E-3 1.15
Pu-239 2.83E-4 4.59E-4 0.617

Table 6 for Co-60 is somewhat misleading. A conclusion reached is that any activation products that may have
been present at the time of the leak are of little consequence.

While the Cs-134 and Pu-239 activities calculated for 1971 agreed very well with the Rhodes data, it can be
seen from Table 6 that the calculated Cs-134 and Pu-239 activity for 1975 are both smaller than the average
sample activity by a factor of 1.6. No attempt was made to resolve why the Cs-134 and Pu-239 activities
calculated for 1975 are somewhat lower than the sample average. While the Eu-154 activity calculated for 1971
was a factor of 1.5 higher than that in the Rhodes data, the 1975 calculated Eu-154 activity agrees very well
with the average Eu-154 activity measured ratio in the 1975 soil samples.

The activities in D/s/mL for each of the radionuclides calculated for the time of the 1972 release were converted
to mass and entered into ORIGEN2 run MTRS5 (see Attachment K) to calculate activities for 1972 and at decay
times of 1.E2, 1.E3, 1.E4 and 1.ES years. Radionuclides with zero inventories and less than one atom have been
deleted yielding the inventory presented in Table 7.

The data presented in Table 7 was next normalized to give a total of 1 Ci of activity for each of the decay times.
The normalized activities for each of the radionuclides is presented in Table 8. The ORIGEN2 output lists

6
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activity for some of the radionuclides as both an activation product and a fission product. When this is the case,
the activities were combined in the fission product section of the tables to eliminate redundancy. An uncertainty
analysis was not done for these calculations; however, the best judgment is that the calculated concentrations are
within a factor of 2 for the majority of the radionuclides.
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Table 7: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 in D/s/mL
as a Function of Decay Time

Decay Time (vr)

Nuclide Half Life 1972 1E2 1E3 1E4 1ES

(Activation Products)

Si 32 4.500E+02 yr 2.1E-06 1.9E-06 7.1E-07 4,.8E-11

P 32 1.429E+01 d 2.1E-06 1.9E-06 7.1E-07 4.8E-11

Cl 36 3.010E+05 yr 5.6E-06 5.6E-06 5.6E-06 5.4E-06 4.4E-06
v 50 4.000E+16 vyr 1.2E-13 1.2E-13 1.2E-13 1.2E-13 1.2E-13
Co 60 5.271E+00 vyr 1.0E+04 1.9E-02
Ni 63 1.001E+02 vyr 5.1E-07 2.4E-07 2.8E-10

(Actinides and Daughters)

T1207 4.770E+00 m 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
T1208 3.053E+00 m 4.2E-02 4.3E-04 8.1E-07 7.2E-07 8.7E-07
T1209 2.200E+00 m 1.4E-07 9.4E-07 6.1E-05 4.6E-03 1.1E-01
Pb209 3.253E+00 h 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4 .9E+00
Pb210 2.226E+01 vyr 6.4E-05 4.8E-03 9.0E-02 1.8E+00 1.3E+01
Pb211 3.610E+01 m 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
Pb212 1.064E+01 h 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Pb214 2.680E+01 m 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
Bi210 5.013E+00 d 6.4E-05 4.8E-03 9.0E-02 1.8E+00 1.3E+01
Bi211 2.130E+00 m 2.8E-03 1.5E~-02 3.1E-02 1.7E-01 8.0E-01
Bi21l2 6.055E+01 m 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Bi213 4.565E+01 m 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4.9E+00
Bi214 1.990E+01 m 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
Po210 1.384E+02 d 5.7E-05 4.8E-03 9.0E-02 1.8E+00 1.3E+01
Po211 5.160E-01 s 7.7E-06 4.1E-05 8.7E-05 4.9E-04 2.2E-03
P0O212 3.000E-07 s 7.6E-02 7.7E-04 1.4E-06 1.3E-06 1.6E-06
Po213 4.200E-06 s 6.4E-06 4.3E-05 2.8E-03 2.1E-01 4.8E+00
Po214 1.637E-04 s 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
Po215 1.778E-03 s 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
Po216 1.460E-01 s 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Po218 3.050E+00 m 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
At217 3.230E-02 s 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4.9E+00
Rn219 3.960E+00 s 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
Rn220 5.561E+01 s 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Rn222 3.824E+00 d 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
Fr221 4.800E+00 m 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4.9E+00
Fr223 2.180E+01 m 3.8E-05 2.0E-04 4.3E-04 2.4E-03 1.1E-02
Ra223 1.143E+01 d 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
Ra224 3.620E+00 d 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Ra225 1.480E+01 d 6.6E-06 4.3E~05 2.8E-03 2.1E-01 4.9E+00
Ra226 1.600E+03 yr 4.4E-04 6.8E-03 9.0E-02 1.8E+00 1.3E+01
Ra228 5.750E+00 yr 2.0E-08 4.2E-08 4.8E-08 1.3E-07 1.3E-06
Ac225 1.000E+01 d 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4.9E+00
Ac227 2.177E+01 yr 2.8E-03 1.5E-02 3.1E-02 1.7E-01 8.0E-01
Ac228 6.130E+00 h 2.0E-08 4.2E-08 4.8E-08 1.3E-07 1.3E-06
Th227 1.872E+01 d 2.7E-03 1.4E-02 3.1E-02 1.7E-01 7.9E-01
Th228 1.913E+00 yr 1.2E-01 1.2E-03 2.2E-06 2.0E-06 2.4E-06
Th229 7.340E+03 vyr 6.6E-06 4.3E-05 2.8E-03 2.1E-01 4.9E+00
Th230 7.700E+04 vyr 1.4E-01 1.6E-01 3.6E-01 2.2E+00 1.3E+01
Th231 2.552E+01 h 4.7E+01 8.4E-01 8.5E-01 8.6E-01 9.2E-01
Th232 1.405E+10 yr 4.1E-08 4.2E-08 4.8E-08 1.3E-07 1.3E-06
Th234 2.410E+01 d 6.1E-01 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Pa231 3.726E+04 vyr 1.4E-02 1.6E-02 3.1E-02 1.7E-01 8.0E-01
Pa233 2.700E+01 d 1.3E+01 1.4E+01 1.4E+01 1.4E+01 1.4E+01
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Table 7: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 in D/s/mL
as a Function of Decay Time (Continued)

Decay Time (yr)
Nuclide Half Life 1972 1E2 1E3 1E4 1E5

(Actinides and Daughters continued)

Pa234M 1.170E+00 m 6.1E-01 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Pa234 6.700E4+00 h 7.9E-04 2.5E-04 2.5E-04 2.5E-04 2.5E-04
U232 7.200E+01 vyr 2.1E-03 1.2E-03 2.2E-06 1.9E-06 1.1E-06
U233 1.592E+05 vyr 9.7E-04 6.9E-03 6.1E-02 6.0E~-01 4.9E+00
U234 2.445E+05 yr 2.3E+01 2.4E+01 2.5E+01 2.4E+01 1.9E+01
U235 7.038E+08 yr 8.4E-01 8.4E-01 8.5E-01 8.6E-01 9.2E-01
U236 2.342E+07 yr 1.2E-01 1.2E-01 1.4E-01 2.2E-01 2.7E-01
U237 6.750E4+00 d 1.6E-02 7.2E-03 6.5E-10 3.1E-10 2.0E-13
U238 4.470E+09 vyr 1.9E-01 1.9E-01 1.9E-01 1.9E-01 1.9E-01
U240 1.410E+01 h 1.6E-10 9.0E-09 9.0E-09 9.0E-09 9.0E-09

Np236 1.150E+05 yr 2.2E-05 2.2E-05 2.2E-05 2.1E-05 1.2E-05

Np237 2.140E+06 yr 1.3E+01 1.4E+01 1.4E+01 1.4E+01 1.4E+01

Np238 2.117E+00 d 8.4E-05 5.3E-05 8.8E-07 1.3E~-24

Np239 2.355E+00 d 1.2E-01 1.2E-01 1.1E-01 4.7E-02 9.9E-06

Np240M 7.400E+00 m 9.0E-09 9.0E-09 9.0E-09 9.0E-09 9.0E-09
Pu236 2.851E+00 yr 2.4E-02 2.0E-06 2.0E-06 1.9E-06 1.1E-06
Pu238 8.775E+01 yr 4.1E+03 1.9E+03 1.5E+00 5.2E-22

Pu239 2.413E+04 yr 2.4E+403 2.4E+4+03 2.3E+03 1.8E+03 1.3E+02
Pu240 6.569E+03 vyr 5.3E+02 5.3E+02 4.8E+02 1.9E+02 1.3E-02
Pu241l 1.440E+01 yr 3.6E+04 2.9E+02 2.6E-05 1.3E-05 8.2E-09
Pu242 3.758E+05 vyr 8.6E-02 8.6E-02 8.6E-02 8.4E-02 7.2E-02
Pu243 4,.956E+00 h 2.3E-13 2.3E-13 2.3E~-13 2.3E-13 2.3E-13
Pu244 8.260E+07 vyr 9.1E-09 9.1E-09 9.1E-09 9.0E-09 9.0E-09

Am241 4.322E+02 vyr 1.1E+03 2.0E+03 4.7E+02 2.6E~-04 8.6E-09

Am242M 1.520E+02 vyr 1.7E-02 1.1E-02 1.8E-04 2.7E-22

Am242 1.602E+01 h 1.7E-02 1.1E-02 1.8E-04 2.6E-22

Am243 7.380E+03 yr 1.2E-01 1.2E-01 1.1E-01 4.7E-02 9.9E-06

Cm242 1.628E+02 d 1.4E-02 8.8E-03 1.5E-04 2.2E-22

Cm243 2.850E+01 vyr 1.6E-03 1.4E-04 4.4E-14

Cm244 1.811E+01 yr 9.3E-01 2.0E-02 2.2E-17

Cm245 8.500E+03 yr 2.9E-05 2.8E-05 2.6E-05 1.3E-05 8.2E-09

Cm246 4.750E+03 vyr 6.4E-07 6.3E-07 5.5E-07 1.5E-07 2.8E-13

Cm247 1.560E+07 yr 2.3E-13 2.3E-13 2.3E-13 2.3E-13 2.3E-13

Cm248 3.390E+05 yr 7.0E-14 7.0E~-14 7.0E-14 6.8E-14 5.7E-14

Cm250 6.900E+03 vyr 2.0E-22 2.0E-22 1.9E-22 1.3E-22 2.7E-24

Cf249 3.506E+02 vyr 1.5E-13 1.2E-13 2.1E-14 3.9E-22

C£250 1.308E+01 vyr 1.2E-13 6.2E-16 2.7E-23 1.9E-23 5.2E-25

Cf251 9.000E+02 yr 3.5E-16 3.2E-16 1.6E-16 1.5E-19

CF252 2.638E_01 yr 1.0E-15 4.0E-27

(Fission Products)

H 3 1.228E+01 vyr 2.5E+04 9.3E+01

Be 10 1.600E+06 vyr 3.4E-04 3.4E-04 3.4E-04 3.4E-04 3.2E-04
C 14 5.730E+03 vyr 1.4E-02 1.3E-02 1.2E-02 4,1E-03 7.6E-08
Se 79 6.500E+04 vyr 4.9E+01 4.9E+01 4.8E+01 4.4E+01 1.7E+01
Rb 87 4.730E+10 yr 3.3E-03 3.3E-03 3.3E-03 3.3E-03 3.3E-03
Sr 90 2.912E+01 yr 8.6E+06 7.9E+05 3.9E-04

Y 90 6.410E+01 h 8.6E+06 7.9E+05 3.9E-04

Zr 93 1.530E+06 yr 2.5E+02 2.5E+02 2.5E+02 2.5E+02 2.4E+02

Nb 93M 1.360E+01 vyr 1.2E+02 2.4E+02 2.4E+02 2.4E+02 2.3E+02

Nb 94 2.030E+04 yr 8.0E+01 8.0E+01 7.8E+01 5.7E+01 2.6E+00
Tc 98 4.200E+06 yr 5.2E-05 5.2E-05 5.2E-05 5.2E-05 5.1E-05
Tc 99 2.130E+05 vyr 1.7E+03 1.7E+03 1.7E+03 1.6E+03 1.2E+03
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Table 7: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 in D/s/mL
as a Function of Decay Time (Continued)

Decay Time (yr)
Nuclide Half Life 1972 1E2 1E3 1E4 1E5

(Fission Products Continued)

Rh102 2.900E+00 yr 1.1E-01 4.6E-12

Pd107 6.500E+06 yr 1.8E+00 1.8E+00 1.8E+00 1.8E+00 1.8E+00

Aglos8 2.370E+00 m 1.3E-06 7.4E-07 5.5E-09 2.5E-30

Agl08m 1.270E+02 yr 1.4E-05 8.3E-06 6.1E-08 2.9E-29

Cdl1l3m 1.360E+01 yr 8.1E+02 7.0E+00 1.9E-18

Inlls 5.100E+15 yr 1.7E-09 1.7E-08 1.7E-09 1.7E-09 1.7E-09

Snl2im 5.000E+01 yr 8.8E+00 2.2E+00 8.3E-06

Tel23 1.000E+13 yr 1.3E-12 1.3E-12 1.3E-12 1.3E-12 1.3E-12

Sbl25 2.770E+00 yr 4.0E+04 5.4E-07

Tel25m 5.800E+01 d 9.7E+03 1.3E-07

Snl2e 1.000E+05 yr 4.4E+01 4.4E+01 4.3E+01 4.1E+01 2.2E+01

Sbl26 1.240E+01 d 6.1E+00 6.1E+00 6.1E+00 5.7E+00 3.0E+00

Sbl26ém 1.900E+01 m 4.4E+01 4.4E+01 4.3E+01 4.1E+01 2.2E+01
I129 1.570E+07 yr 2.7E+00 2.7E+00 2.7E+00 2.7E+00 2.7E+00

Cs134 2.062E+00 yr 3.2E+04 7.9E-11

Csl135 2.300E+06 yr 1.1E+01 1.1E+01 1.1E+01 1.1E+01 1.0E+01

Cs137 3.000E+01 yr 9.0E+06 8.9E+05 8.3E-04

Bal37m 2.552E+00 m 8.5E+06 8.4E+05 7.8E-04

Lal38 1.350E+11 yr 2.5E-08 2.5E-08 2.5E-08 2.5E-08 2.5E-08

Celd2 1.050E+11 yr 3.4E-03 3.4E-03 3.4E-03 3.4E-03 3.4E-03

Nd144 2.100E+15 yr 1.6E-07 1.6E-07 1.6E-07 1.6E-07 1.6E-07

Pml146 2.020E+03 d 6.0E+00 2.0E-05

Sml46 1.030E+08 yr 7.4E-07 9.1E-07 9.1E-07 9.1E-07 9.1E-07

Pml147 2.623E+00 yr 1.9E+06 6.5E-06

Sml47 1.070E+11 yr 1.2E-03 1.2E-03 1.2E-03 1.2E-03 1.2E-03

Sml1l48 8.000E+15 yr 3.0E-10 3.0E-10 3.0E-10 3.0E-10 3.0E-10

Sml4S 1.000E+15 yr 1.5E-09 1.5E-09 1.5E-09 1.5E-09 1.5E-09

Eul50 3.600E+01 yr 8.5E-05 1.2E-05 3.7E-13

Sml51 9.000E+01 yr 1.1E+405 5.0E+04 4.8E+01

Eul52 1.360E+01 yr 6.4E+01 3.9E-01 4.7E-21

Gd152 1.080E+14 yr 7.2E-12 9.4E-12 9.4E-12 9.4E-12 9.4E-12

Eul54 8.600E+0Q0 yr 3.8E+04 1.2E+01

Eul55 4.960E+00 yr 4.5E+04 3.9E-02

Hol66m 1.200E+03 yr 8.1E-04 7.7E-04 4.6E-04 2.5E-06

TM171 1.920E+00 yr 2.7E-08 5.7E-24
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Table 8: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 Normalized
to a Total of 1 Ci for Each of the Decay Times

. Decay Time (yr)
Nuclide Half Life 1972 1E2 1E3 1E4 1E5

(Activation Products)

Si 32 4.500E+02 yr 5.6E-14 5.5E-13 1.2E-10 1.1E-14

P 32 1.429E+01 d 5.6E-14 5.5E-13 1.2E-10 1.1E-14

Cl 36 3.010E+05 yr 1.5E-13 1.7E-12 9.6E-10 1.2E-09 2.1E-09
vV 50 4.000E+16 yr 3.2E-21 3.5E-20 2.0E-17 2.7E-17 5.5E-17
Co 60 5.271E+00 yr 2.7E-04 5.8E-09

Ni 63 1.001E+02 yr 1.4E-14 7.2E-14 4.8E-14

{(Actinides and Daughters)

T1207 4.770E+00 m 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
T1208 3.053E+00 m 1.2E-09 1.3E-10 1.4E-10 1.7E-10 4.1E-10
T1209 2.200E+00 m 3.9E-15 2.8E-13 1.1E-08 1.0E-06 4.9E-05
Pb209 3.253E+00 h 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Pb210 2.226E+01 yr 1.7E-12 1.4E-09 1.6E-05 4.0E-04 5.9E-03
Pb211 3.610E+01 m 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Pb212 1.064E+01 h 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Pb214 2.680E+01l m 1.2E-11 2.0E-09 1.6E-05 4.0E-04 5.9E-03
Bi210 5.013E+00 d 1.7E-12 1.4E-09 1.6E-05 4.0E-04 5.9E-03
Bi21ll 2.130E+00 m 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Bi212 6.055E+01 m 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Bi213 4.565E+01 m 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Bi214 1.990E+01 m 1.2E-11 2.0E-09 1.6E-05 4.0E-04 5.9E-03
Po210 1.384E+02 d 1.5E-12 1.4E-09 1.6E-05 4.0E-04 5.9E-03
Po211 5.160E-01 s 2.1E-13 1.2E-11 1.5E-08 1.1E-07 1.0E-06
PO212 3.000E-07 s 2.1E-09 2.3E-10 2.5E-10 2.9E-10 7.3E-10
Po213 4.200E-06 s 1.7E-13 1.3E-11 4.8E-07 4.7E-05 2.2E-03
Po214 1.637E-04 s 1.2E-11 2.0E-09 1.6E-05 4.0E-04 5.9E-03
Po215 1.778E-03 s 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Po216 1.460E-01 s 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Po218 3.050E+00 m 1.2E-11 2.0E-09 1.6E-05 4.0E-04 5.9E-03
At217 3.230E-02 s 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Rn219 3.960E+00 s 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Rn220 5.561E+01 s 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Rn222 3.824E+00 d 1.2E-11 2.0E-0S 1.6E-05 4.0E-04 5.9E-03
Fr221 4.800E+00 m 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Fr223 2.180E+01 m 1.0E-12 6.0E-11 7.5E-08 5.5E-07 5.2E-06
Ra223 1.143E+01 d 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Ra224 3.620E+00 d 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Ra225 1.480E+01 d 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Ra226 1.600E+03 yr 1.2E-11 2.0E-09 1.6E-05 4.0E-04 5.9E-03
Ra228 5.750E+00 yr 5.3E-16 1.2E-14 8.3E-12 3.0E-11 6.3E-10
Ac225 1.000E+01 d 1.8E-13 1.3E-11 4.9E-07 4.8E-05 2.3E-03
Ac227 2.177E+01 vyr 7.5E-11 4.3E-09 5.4E-06 4.0E-05 3.7E-04
Ac228 6.130E+00 h 5.3E-16 1.2E-14 8.3E-12 3.0E-11 6.3E-10
Th227 1.872E+01 d 7.4E-11 4.3E-09 5.3E-06 3.9E-05 3.7E-04
Th228 1.913E+00 yr 3.2E-09 3.6E-10 3.9E-10 4.6E-10 1.1E-09
Th229 7.340E+03 yr 1.8E-13 1.3e-11 4.9E-07 4.8E-05 2.3E-03
Th230 7.700E+04 yr 3.8E-09 4.8E-08 6.2E-05 5.1E-04 5.8E~-03
Th231 2.552E+01 h 1.3E-06 2.5E-07 1.5E-04 2.0E-04 4.3E-04
Th232 1.405E+10 yr 1.1E-15 1.2E-14 8.3E-12 3.0E-11 6.3E-10
Th234 2.410E+01 d 1.7E-08 5.7E-08 3.4E-05 4.4E-05 9.1E-05
Pa231 3.726E+04 yr 3.7E-10 4.6E-09 5.4E-06 4.0E-05 3.7E-04
Pa233 2.700E+01 d 3.7E-07 4.0E-06 2.4E-03 3.2E-03 6.3E-03
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Table 8: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 Normalized
to a Total of 1 Ci for Each of the Decay Times (Continued)

Decay Time (yr)

Nuclide Half Life 1972 1E2 1E3 1E4 1E5
(Actinides and Daughters continued)
Pa234m 1.170E+00 m 1.7E-08 5.7E-08 3.4E-05 4.4E-05 9.1E-05
Pa234 6.700E+00 h 2.2E-11 7.5E-11 4.4E-08 5.8E-08 1.2E-07
U232 7.200E+01 vyr 5.7E-11 3.5E-10 3.8E-10 4.3E-10 5.1E-10
U233 1.592E+05 yr 2.6E-11 2.0E-09 1.1E-05 1.4E-04 2.3E-03
U234 2.445E+05 vyr 6.3E-07 7.1E-06 4.2E-03 5.5E-03 8.7E-03
U235 7.038E+08 vyr 2.3E-08 2.5E-07 1.5E-04 2.0E-04 4.3E-04
U236 2.342E+07 yr 3.3E-09 3.7E-08 2.4E-05 5.0E-05 1.3E-04
U237 6.750E+00 d 4.3E-10 2.1E-09 1.1E-13 7.1E-14 9.4E-17
U238 4.470E+09 yr 5.3E-09 5.7E-08 3.4E-05 4.4E-05 9.1E-05
U240 1.410E+01 h 4.4E-18 2.7E-15 1.6E-12 2.1E-12 4 .2E-12
Np236 1.150E+05 vyr 6.0E-13 6.6E-12 3.8E-09 4.8E-09 5.7E-09
Np237 2.140E+06 vyr 3.7E-07 4.0E-06 2.4E-03 3.2E-03 6.3E-03
Np238 2.117E+00 d 2.3E-12 1.6E-11 1.5E-10
Np239 2.355E+00 d 3.2E-09 3.5E-08 1.98-05 1.1E-05 4.6E-09
Np240m 7.400E+00 m 2.5E-16 2.7E-15 1.6E-12 2.1E-12 4.2E-12
Pu236 2.851E+00 yr 6.4E-10 5.9E-13 3.4E-10 4.3E-10 5.1E-10
Puz238 8.775E+01 yr 1.1E-04 5.5E-04 2.6E-04
Pu239 2.413E+04 vyr 6.4E-05 7.0E-04 4.0E-01 4.1E-01 6.2E-02
Pu240 6.569E+03 yr 1.5E-05 1.6E-04 8.3E-02 4.2E-02 6.2E-06
Pu241l 1.440E+01 yr 9.8E-04 8.7E-05 4.6E-09 2.9E-09 3.8E-12
Pu242 3.758E+05 yr 2.3E-09 2.5E-08 1.5E-05 1.9E-05 3.3E-05
Pu243 4.956E+00 h 6.2E-21 6.8E-20 3.9E-17 5.2E-17 1.1E-16
Pu244 8.260E+07 yr 2.5E-16 2.7E-15 1.6E-12 2.1E-12 4.2E-12
Am241 4.322E+02 yr 2.9E-05 5.8E-04 8.1E-02 6.0E-08 4.0E-12
Am242m 1.520E402 vyr 4.6E-10 3.2E-09 3.1E-08
Am242 1.602E+01 h 4.6E-10 3.2E-09 3.0E-08
Am243 7.380E+03 yr 3.2E-09 3.5E-08 1.9E-05 1.1E-05 4.6E-09
Cm242 1.628E+02 d 3.9E-10 2.6E-09 2.5E-08
Cm243 2.850E+01 yr 4.3E-11 4.2E-11 7.6E-18
Cm244 1.811E+01 yr 2.5E-08 6.0E-09 3.8E-21
Cm245 8.500E+03 vyr 7.7E-13 8.4E-12 4.5E-09 2.9E-09 3.8E-12
Cm246 4.750E+03 yr 1.7E-14 1.9E-13 9.5E-11 3.4E-11 1.3E-16
Cm247 1.560E+07 yr 6.2E-21 6.8E-20 3.9E-17 5.2E-17 1.1E-16
Cm248 3.390E+05 yr 1.9E-21 2.1E-20 1.2E-17 1.6E-17 2.7E-17
Cm250 6.900E+03 yr 5.4E-30 5.9E-29 3.3E-26 3.1E-26
Cf249 3.506E+02 yr 4,1E-21 3.6E-20 3.6E-18
C£250 1.308E+01 yr 3.4E-21 1.8E-22
Cf251 9.000E+02 vyr 9.4E-24 9.5E-23 2.8E-20 3.5E-23
CF252 2.638E_01 yr 2.8E-23 1.2E-33
(Fission Products)
H 3 1.228E+01 yr 6.9E-04 2.7E-05
Be 10 1.600E+06 yr 9.2E~-12 1.0E-10 5.8E-08 7.7E-08 1.5E-07
C 14 5.730E+03 yr 3.7E-10 4.,0E-09 2.1E-06 9.3E-07 3.5B-11
Se 79 6.500E+04 vyr 1.3E-06 1.5E-05 8.4E-03 1.0E-02 7.9E-03
Rb 87 4.730E+10 yr 8.9E~-11 9.8E-10 5.7E-07 7.5E-07 1.5E-06
Sr 90 2.912E+01 yr 2.3E-01 2.3E-01 6.8E-08
Y 90 6.410E+01 h 2.3E-01 2.3E-01 6.8E-08
Zr 93 1.530E+06 yr 6.9E-06 7.5E-05 4.4E-02 5.8E-02 1.1E-01
Nb 93m 1.360E+01 vyr 3.2E-06 7.1E-05 4.2E-02 5.5E-02 1.1E-01
Nb 94 2.030E+04 yr 2.2E-06 2.4E-05 1.3E-02 1.3E-02 1.2E-03
Tc 98 4.200E+06 yr 1.4E-12 1.5e-11 9.0E-09 1.2E-08 2.4E-08
Tc 99 2.130E+05 yr 4.6E-05 5.0E-04 2.9E-01 3.8E-01 5.7E-01

—
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Table 8: Calculated Radionuclide Activities in Released Liquid for Site CPP-31 Normalized
to a Total of 1 Ci for Each of the Decay Times (Continued)

Decay Time (yr)
Nuclide Half Life 1972 1E2 1E3 1E4 1E5

(Fission Products continued)

Rh102 2.900E+00 yr 3.0E-08 1.4E-18

Pd107 6.500E+06 yr 4.9E-08 5.4E-07 3.1E-04 4.1E-04 8.4E-04
Aglo08 2.370E+00 m 3.5E-14 2.2E-13 9.4E-13
Agl08m 1.270E+02 yr 3.9E-13 2.5E-12 1.1E-11
Cdl1l3m 1.360E+01 yr 2.2E-05 2.1E-06 3.3E-22

Inlls 5.100E+15 yr 4.6E-17 5.1E-16 3.0E-13 3.9E-13 8.0E-13
Snl2lm 5.000E+01 yr 2.4E-07 6.5E-07 1.4E-09
Tel23 1.000E+13 yr 3.6E-20 4.0E-19 2.3E-16 3.1E-16 6.2E-16
Sbl25 2.770E+00 yr 1.1E-03 1.6E-13
Tel25m 5.800E+01 d 2.6E-04 3.9E-14
Snl26 1.000E+05 yr 1.2E-06 1.3E-05 7.5E-03 9.3E-03 1.0E-02
Sbl26 1.240E+01 d 1.7E-07 1.8E-06 1.0E-03 1.3E-03 1.4E-03
Sbl26m 1.900E+01 m 1.2E-06 1.3E-05 7.5E-03 9.3E-03 1.0E-02

I129 1.570E+07 yr 7.4E-08 8.1E-07 4.7E-04 6.2E-04 1.3E-03
Cs134 2.062E+00 yr 8.6E-04 2.4E-17
Csl35 2.300E+06 yr 2.9E-07 3.1E-06 1.8E-03 2.4E-03 4.8E-03
Cs137 3.000E+01 yr 2.4E-01 2.6E-01 1.4E-07
Bal37m 2.552E+00 m 2.3E-01 2.5E-01 1.4E-07
Lal3s 1.350E+11 yr 6.7E-16 7.3E-15 4.2E-12 5.6E-12 1.1E-11
Celd?2 1.050E+11 yr 9.2E-11 1.0E-09 5.8E-07 7.7E-07 1.6E-06
Nd144 2.100E+15 yr 4.3E-15 4.7E-14 2.7E-11 3.6E-11 7.4E-11
Pml46 2.020E+03 d 1.6E-07 6.0E-12

Sml46 1.030E+08 yr 2.0E-14 2.7E-13 1.6E-10 2.1E-10 4.3E-10
Pm147 2.623E+00 yr 5.3E-02 1.9E-12

Sml147 1.070E+11 yr 3.1E-11 3.6E-10 2.1E-07 2.8E-07 5.6E-07
Sml48 8.000E+15 yr 8.1E-18 8.8E-17 5.2E-14 6.8E-14 1.4E-13
Sm149 1.000E+15 yr 4.1E-17 4.5E-16 2.6E-13 3.5E-13 7.1E-13
Eul50 3.600E+01 yr 2.3E-12 3.7E-12 6.4E-17

Sml51 9.000E+01 yr 2.9E-03 1.5E-02 8.4E-03
Eulb52 1.360E+01 yr 1.7E-06 1.2E-07
Gd1l52 1.080E+14 yr 2.0E-19 2.8E-18 1.6E-15 2.2E-15 4.4E-15
Eul54 8.600E+00 yr 1.0E-03 3.6E-06
Eul55 4.960E+00 yr 1.2E-03 1.1E-08
Holéém 1.200E+03 yr 2.2E-11 2.3E-10 7.9E-08 5.7E-10

T™171 1.920E+00 yr 7.4E-16

Total 1.0E+00 1.0E+00 1.0E+00 1.0E+00 1.0E+00
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Attachment A: ICPP Tank Volumes as a Function of Time
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Attachment A: ICPP Tank Volumes as a Function of Time (Continued)
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Attachment A: ICPP Tank Volumes as a Function of Time (Continued)
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Attachment A: ICPP Tank Volumes as a Function of Time (Conﬁnued),
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Attachment A: ICPP Tank Volumes as a Function of Time (Continued)
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Attachment A: ICPP Tank Volumes as a Function of Time (Continued)
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

echo
echo
echo
echo
copy
REM

copy

copy
\ori

echo
rem
copy

copy
ren

ren
ren
ren
rem
del
del
echo
echo
echo
echo
echo

as a Function of Decay

off

* K Y &
** ORIGEN?2 *x
* * * %

mtrl.INP tape5.inp >nul
(NOT USED IN THIS CASE) copy mtrl.u3 tape3.inp >nul
\origen2\libs\decay.lib+\origen2\libs\atr.lib tape9.inp >nul
\origen2\libs\gxuo2brm.lib tapell.inp >nul
gen2\code\origen?2
finished with origen2 calculation
combine and save files from run
tapel2.out+tapeb6.out mtrl.u6 >nul
tapel3.out+tapell.out mtrl.ull >nul
tape7.out mtrl.pch
tapel5.out mtrl.dbg
tapel6.out mtrl.vxs
tape50.out mtrl.ech
cleanup files
tape*.inp
tape*.out
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

RDA
BAS
CUT
LIP
LIB
TIT
INP
MOV
HED
BUP
IRP
IRP
IRP
IRP
IRP
IRP
BUP
OPTL
OPTA
OPTF
MOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
ouT
ouT
END
2

as a Function of Decay (Continued)

ORIGEN2, VERSION 2.1 (8-1-91) MTR

ONE MTR ELEMENT

-1

000

0 123 204 908 909 9 50 0 4 O
ONE CYCLE FOR ONE MTR ELEMENT

-1 1 -1 -1 1 1

-1 1 0 1.0

1 ELEMENT
50.0 1.626 1 2 32
100.0 1.626 2 3 30
200.0 1.626 3 4 30
300.0 1.626 4 5 30
400.0 1.626 5 6 30
417.0 1.626 6 7 30
8 8888 8 5888 8 8888 8 8888 8 888
8 8885 8 5888 8 888 8 8 88838 8 88 8
8 8885 8 5888 8 8888 8 8888 8 888
7 1 0 1.0
1.0 1 2 5 4
2.0 2 3 5 0
3.0 3 4 5 0
4.0 4 5 5 0
5.0 5 6 5 0
6.0 6 7 5 0
7.0 7 8 5 0
8.0 8 9 5 0
-9 1 -1 0
9 1 -1 0

922340 2.317 922350 200. 922360 .4343 922380 11.53 FUEL 93.3%
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

MTR1
ORIGEN2 V2.1 (8-1-91), Run on 05/18/97 at 17:05:44

417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
TL207 5.784E-14 1.471E-10 5.251E-10 1.128E-09 1.947E~09 2.977E~-09 4.212E-09 5.643E-09 7.266E~09
TL208 2.111E-09 1.50SE-07 2.543E-07 3.272E-07 3.782E-07 4.135E~-07 4.377E-07 4.539E-07 4.643E-07
TL209 8.058E-15 1.125E-13 2.096E-13 3.076E~13 4.066E-13 5.065E-13 6.073E-13 7.091E-13 8.118E-13
PB209 3.345E-13 5.210E-12 9.70SE-12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E-11 3.758E-11
PB210 1.182E-14 3.713E-13 2.309E-12 7.415E-12 1.717E-11 3.302E-11 5.634E-11 8.849E-11 1.308E-10
PB211 5.800E-14 1.475E-10 5.266E-10 1.131E~09 1.953E-09 2.986E~09 4.223E-09 5.659E-09 7.287E-09
PB212 5.698E-09 4.188E-07 7.077E-07 9.106E-07 1.053E-06 1.151E-06 1.218E-06 1.263E-06 1.292E-06
PB214 3.381E-14 2.836E-11 1.083E-10 2.399E-10 4.231E-10 6.579E-10 9.442E-10 1.282E-09 1.672E-09
BI210 4.723E-15 3.713E-13 2.309E~-12 7.416E-12 1.718E-11 3.303E-11 5.636E-11 8.852E-11 1.308E-10
BI211 5.800E-14 1.47SE-10 5.266E-10 1.131E-09 1.953E-09 2.986E-09 4.223E-09 5.659E-09 7.287E-09
BI212 5.876E-09 4.188E-07 7.077E-07 9.106E-07 1.053E-06 1.151E-06 1.218E-06 1.263E-06 1.292E-06
BI213 3.730E-13 5.210E-12 9.705E-12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E~-11 3.758E-11
BI214 3.381E-14 2.836E-11 1.083E-10 2.399E-10 4.231E~10 6.579E-10 9.442E-~10 1.282E-09 1.672E-09
P0O210 8.648E-17 1.595E-13 1.207E-12 4.577E-12 1.174E~11 2.415E-11 4.319E-11 7.022E-11 1.066E-10
PO211 1.624E-16 4.130E-13 1.474E-12 3.166E-12 5.468E-12 8.360E-12 1.183E-11 1.585E-11 2.040E-11
PO212 3.765E-09 2.683E-07 4.534E-07 5.834E-07 6.743E-07 7.374E-07 7.805E-07 8.094E-07 8.280E-07
PO213 3.650E-13 5.098E-12 9.495E-12 1.393E-11 1.842E-11 2.294E-11 2.751E-11 3.212E-11 3.677E-11
P0214 2.386E-11 2.835E-11 1.083E-10 2.399E-10 4.230E-10 6.578E-10 9.440E-10 1.282E-09 1.671E-09
PO215 5.656E-14 1.475E-10 5.266E-10 1.131E-09 1.953E-09 2.986E-09 4.223E-09 5.659E-09 7.287E-09
PO216 6.236E-09 4.188E-07 7.077E-07 9.106E-07 1.053E-06 1.151E-06 1.218E-06 1.263E-06 1.292E-06
pPO218 3.382E-14 2.836E-11 1.083E-10 2.400E-10 4.232E-10 6.580E-10 9.444E-10 1.282E-09 1.672E-09
AT217 3.730E-13 5.210E-12 9.705E-12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E-11 3.758E-11
RN218 2.383E~11 1.233E-16 6.382E-22 3.302E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RN219 5.656E-14 1.475E-10 5.266E-10 1.131E-09 1.953E-09 2.986E-09 4.223E-09 5.659E-09 7.287E-09
RN220 6.236E-09 4.188E-07 7.077E-07 9.106E-07 1.053E-06 1.151E-06 1.218E-06 1.263E-06 1.292E-06
RN222 3.380E-14 2.836E-11 1.083E-10 2.400E-10 4.232E-10 6.580E-10 9.444E-10 1.282E-09 1.672E-09
FR221 3.730E-13 5.210E-12 9.70SE~12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E~-1l 3.758E-11
FR223 6.043E-15 2.035E-12 7.262E-12 1.559E-11 2.691E-11 4.114E-11 5.819E-11 7.796E-11 1.004E-10
RA222 2.383E-11 1.233E-16 6.382E-22 3.302E-27 1.706E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RA223 5.655E-14 1.475E-10 5.266E~10 1.131E-09 1.953E-09 2.986E-09 4.223E-09 5.659%E-09 7.287E-09
RA224 6.235E-09 4.18B8E-07 7.077E-07 9.106E-07 1.053E-06 1.151E-06 1.218E-06 1.263E-06 1.292E-06
RA225 1.709E-12 5.210E-12 9.705E-12 1.424E~11 1.882E-11 2.345E-11 2.812E~11 3.283E~-11 3.758E-11
RA226 5.993E-14 2.836E~11 1.083E-10 2.399E-10 4.232E-10 6.580E-10 9.444E-10 1.282E-09 1.672E-09
RA228 9.619E-19 1.157E-15 4.363E-15 9.418E~15 1.614E-14 2.437E-14 3.395E-14 4.475E-14 5.666E-14
AC225 3.729E-13 5.210E-12 9.705E-12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E-11 3.758E-11l
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg?éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:05:44
417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
AC227 4.378E-13 1.475E-10 5.263E-10 1.129E-09 1.950E-09 2.981E-09 4.217E-09 5.650E-09 7.274E-09
AC228 5.1398-11 1.157E-15 4.363E~15 9.418E-15 1.614E-14 2.437E-14 3.395E-14 4.475E-14 5.666E-14
TH226 2.383E-11 1.233E-16 6.382E-22 3.302E-27 1.709E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TH227 2.428E-13 1.455E-10 5.193E-10 1.115E-09 1.926E-09 2.945E-09 4.165E-09 5.581E-09 7.186E-09
TH228 1.088E-08 4.187E-07 7.061E-07 9.080E-07 1.049E-06 1.147E~06 1.214E-06 1.259E-06 1.288E-06
TH229 7.593E-13 5.210E-12 9.705E-12 1.424E-11 1.882E-11 2.345E-11 2.812E-11 3.283E-11 3.758E-11
TH230 5.688E-09 1.250E-07 2.443E-07 3.636E-07 4.829E-07 6.022E-07 7.215E-07 8.408E-07 9.602E-07
TH231 1.472E-03 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
TH232 5.589E-16 2.258E-14 4.460E-14 6.662E-14 8.864E-14 1.107E-13 1.327E-13 1.547E-13 1.767E-13
TH234 1.505E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA231 7.872E-10 8.429E-09 1.597E-08 2.351E-08 3.106E-08 3.860E-08 4.614E-08 5.368E-08 6.122E-08
PA233 5.346E-06 9.607E-05 9.608E-05 9.608E~-05 9.608E-05 9.608E-05 9.608E-05 9.608E-05 9.609E-05
PA234M 2.089E-06 3.782E-06 3.782E-06 3.782E~06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA234 5.270E-07 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09
U230 2.381E-11 1.232E-16 6.375E-22 3.299E-27 1.707E-32 8.801E-38 0.000E+00 0.000E+00 0.000E+00
U232 1.336E-06 1.359E-06 1.368E-06 1.372E-06 1.372E-06 1.370E-06 1.365E-06 1.358E-06 1.350E-06
U233 4.692E-08 4.734E-08 4.780E~08 4.827E-08 4.873E-08 4.920E-08 4.966E-08 5.013E-08 5.059E-08
U234 1.325E~02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02
U235 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
U236 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04
0237 6.653E+03 9.971E~-06 9.502E-06 9.055E-06 8.630E-06 8.224E-06 7.838E-06 7.469E-06 7.11BE-06
U238 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
U240 2.718E-01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
NP235 3.633E-07 1.917E-07 1.012E-07 5.339E-08 2.818E-08 1.487E-08 7.846E-09 4.140E-09 2.185E-09
NP236 1.535E-10 1.535E-10 1.535£-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10
NP237 3.861E-05 9.607E-05 9.607E-05 9.607E~05 9.607E-05 9.607E-05 9.607E-05 9.608E-05 9.608E-05
NP238 2.028E+02 5.535E-10 5.510E-10 5.485E-10 5.460E-10 5.435E-10 5.410E-10 5.386E-10 5.361E-10
NP239 1.338E+04 7.385E-07 7.385E-07 7.384E-07 7.383E-07 7.383E-07 7.382E-07 7.381E-07 7.381E-07
NP240M 2.975E+01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
PU236 2.492E-06 2.568E-06 2.014E-06 1.579E-06 1.238E-06 9.711E-07 7.615E-07 5.972E-07 4.683E-07
PU237 1.675E-05 6.501E-08 2.524E-10 9.796E-13 3.803E-15 1.469E-17 1.995E-19 1.094E-19 0.000E+00
PU238 1.823E-02 3.138E-02 3.113E-02 3.089E-02 3.064E-02 3.040E-02 3.016E-02 2.993E-02 2.969E-02
PU239 1.107E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02
PU240 3.315E-03 3.317E-03 3.316E-03 3.316E-03 3.315E-03 3.315E-03 3.315E-03 3.314E-03 3.314E-03
PU241 4.265E-01 4.064E-01 3.873E-01 3.691E-01 3.518E-01 3.353E-01 3.195E-01 3.045E-01 2.902E-01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;?éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:05:44
417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
PU242 5.311E-07 5.311E-07 5.311E-07 5.311E~07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07
PU243 8.326E-01 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
PU244 5.607E-14 5.608E~-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14
PU246 4.516E~10 3.319E-20 3.082E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
AM241 7.331E-06 6.745E-04 1.309E-03 1.913E-03 2.487E-03 3.034E-03 3.553E~03 4.048E-03 4.517E-03
AM242M 1.112E-07 1.107E-07 1.102E-07 1.097E-07 1.092E-07 1.087E-07 1.082E-07 1.077E-07 1.072E-07
AM242 2.574E~02 1.101E-07 1.096E-07 1.091E~07 1.086E-07 1.082E-07 1.077E-07 1.072E-07 1.067E-~07
AM243 6.748E~07 7.385E-07 7.385E-07 7.384E-07 7.383E-07 7.383E-07 7.382E-07 7.381E-07 7.381E-07
AM245 1.221E-06 2.495E-21 1.131E-21 5.128E-22 2.323E-22 1.052E-22 4.792E-23 2.183E-23 9.898E-24
AM246 4.521E-10 3.324E-20 3.082E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
CM241 4.148E-11 3.661E-14 3.231E-17 2.852E-20 2.518E-23 2.222E-26 1.962E-29 1.731E-32 1.528E-35
CM242 2.806E-04 7.808E~05 1.662E-05 3.594E-06 8.326E~07 2.470E-07 1.225E-07 9.583E-08 8.985E-~08
CM243 1.372E-08 1.339E-08 1.307E-08 1.275E-08 1.244E-08 1.215E-08 1.185E-08 1.157E-08 1.129E-08
CM244 9.409E-06 9.228BE-06 8.882E-06 8.548E-06 8.227E-06 7.918E-06 7.621E-06 7.335E-06 7.059E-06
CM245 1.767E-10 1.769E-10 1.769E-10 1.769E-10 1.769E-10 1.769E-10 1.769E~10 1.768E-10 1.768E-10
CM246 3.960E-12 3.962E-12 3.962E-12 3.961E-12 3.960E-12 3.960E-12 3.959E-12 3.959E-12 3.958E-12
CM247 1.414E-18 1.414E-18 1.414E~18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
CM248 4.315E~19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19
CM250 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27
BK249 3.616E~16 1.720E-16 7.799E-17 3.533E-17 1.601E-17 7.252E-18 3.304E-18 1.505E-18 6.613E-19
BK250 7.667E-15 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28
CF249 2.334E-21 5.202E-19 7.540E-19 8.590E-19 9.056E-19 9.257E-19 9.337E-19 9.364E~-19 9.366E-19
CF250 1.359E-18 1.491E-18 1.412E-18 1.337E-18 1.266E-18 1.199E-18 1.135E-18 1.075E-18 1.018E-18
CF251 2.130E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21
CF252 1.597E-20 1.597E-20 1.597E-20 1.597E-20 1.597E-20 1.597E-20 1.597E-20 1.597E-20 1.597E-20
H 3 3.995-01 3.777E-01 3.571E-01 3.376E-01 3.192E-01 3.017E-01 2.853E-01 2.697E-01 2.550E-01
BE 10 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E~09 2.523E-09
C 14 1.018E-07 1.017E-07 1.017E-07 1.017E-07 1.017E-07 1.017E-07 1.017E-07 1.017E-07 1.017E-07
SE 79 3.658E-04 3.661E-04 3.661E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04
KR 81 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11
KR 85 1.114E+01 1.060E+01 9.938E+00 9.316E+00 8.733E+00 8.186E+00 7.673E+00 7.193E+00 6.743E+00
RB 86 3.696E+00 4.727E-06 6.045E-12 7.731E-18 9.888E-24 1.265E-29 1.617E-35 0.000E+00 0.000E+00
RB 87 2.447E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08
SR 89 1.380E+04 9.183E+01 6.105E-01 4.058E-03 2.698E-05 1.794E-07 1.192E-09 7.923E-12 5.267E-14
SR 90 8.809E+01 8.603E+01 8.401E+01 8.203E+01 8.010E+01 7.822E+01 7.63BE+01 7.458E+01 7.283E+01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg?éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:05:44
417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
Y 90 7.441E+01 8.606E+01 8.403E+01 8.206E+01 8.013E+01 7.824E+01 7.640E+01 7.460E+01 7.28SE+01
Y 91 1.435E+04 1.970E+02 2.601E+00 3.434E-02 4.534E-04 5.987E-06 7.906E-08 1.044E-09 1.378E-11
NB 92 9.289E~-11 1.400E-21 2.109E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 1.825E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03
NB 93M 2.351E-06 9.149E-05 1.762E-04 2.567E-04 3.332E-04 4.059E-04 4.750E-04 5.407E-04 6.030E-04
NB 94 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08
ZR 95 1.495E+04 2.860E+02 5.469E+00 1.046E-01 2.000E-03 3.824E-05 7.311E-07 1.398E-08 2.673E-10
NB 95 2.355E+03 6.342E+02 1.256E+01 2.406E-01 4.600E-03 8.797E-05 1.682E-06 3.216E-08 6.150E-10
NB 95M 7.755E+01 2.122E+00 4.057E-02 7.758E-04 1.483E-05 2.836E-07 5.424E-09 1.037E-10 1.983E-12
TC 98 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10
TC 99 9.667E-03 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E~02 1.273E-02
RH102 1.595E~05 1.256E-05 9.892E-06 7.789E-06 6.133E-06 4.829E-06 3.802E-06 2.994E-06 2.358E-06
RU103 1.129E+04 1.797E+01 2.848E-02 4.519E-05 7.206E-08 1.144E-10 1.814E-13 2.884E-16 3.309E-19
RH103M 1.017E+04 1.620E+01 2.573E-02 4.079E-05 6.496E-08 1.032E-10 1.638E-13 2.600E-16 4.130E-19
RU106 1.846E+02 9.283E+01 4.667E+01 2.346E+01 1.180E+01 5.931E+00 2.982E+00 1.499E+00 7.537E-01
RH106 3.065E+03 9.283E+01 4.667E+01 2.346E+01 1.180E+01 5.931E+00 2.982E+00 1.499E+00 7.537E-01
AG106 3.450E-12 4.003E-25 4.307E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 1.348E-05 1.350E-05 1.350E-05 1.350E-05 1.350E~05 1.350E-05 1.3S50E-05 1.350E-05 1.350E-05
AG108 9.308E-04 8.796E-12 8.748E-12 8.700E-12 8.653E-12 8.606E~12 8.559E-12 8.512E-12 8.466E~12
AG108M 9.937E-11 9.883E-11 9.829E-11 9.775E-11 9.722E-11 9.669E~11 9.617E-11 9.564E-11 9.512E-11
AG109M 6.810E+02 1.768E-09 1.025E-09 5.938E-10 3.441E-10 1.994E-10 1.155E-10 6.696E-11 3.880E-11
CD109 3.052E-09 1.768E-09 1.025E-09 5.938E-10 3.441E-10 1.994E-10 1.155E-10 6.696E-11 3.880E-11
AG110 1.004E+02 5.485E-04 1.991E-04 7.230E-05 2.625E-05 9.531E-06 3.460E-06 1.256E-06 4.561E-07
AG110M 1.136E-01 4.124E-02 1.497E-02 5.436E-03 1.974E-03 7.166E-04 2.602E-04 9.446E-05 3.430E-05
AGl1l1 2.899E+02 5.077E-13 8.862E-28 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00
CD113M 1.129E-02 1.088E-02 1.0378-02 9.893E-03 9.434E-03 8.996E-03 8.579E-03 8.181E-03 7.801E-03
IN114 9.984E-05 2.931E-08 1.764E-10 1.061E-12 6.385E-15 3.848E-17 3.254E-19 1.958E-21 0.000E+00
IN114M 5.090E-06 3.063E~08 1.843E-10 1.109E-12 6.671E~15 4.021E-17 3.400E-19 0.000E+00 0.000E+00
CD115M 4.596E+00 1.574E-02 5.390E-05 1.846E-07 6.318E-10 2.165E-12 7.407E-15 2.514E-17 0.000E+00
IN115 9.095E-15 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14
IN115M 1.991E+02 1.106E-06 3.789E-09 1.297E-11 4.441E-14 1.522E-16 5.209E-19 1.782E-21 6.049E-24
SN117M 3.262E-03 4.596E-11 6.477E-19 9.126E-27 1.286E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN119M 1.650E-01 5.873E-02 2.090E~02 7.436E-03 2.646E-03 9.416E-04 3.351E-04 1.192E-04 4.243E-05
SN121M 7.926E~05 7.817E-05 7.709E-05 7.603E~05 7.498E-05 7.395E-05 7.293E-05 7.192E-05 7.093E-05
SN123 6.894E+00 9.711E-01 1.368E-01 1.927E-02 2.714E-03 3.822E-04 5.384E-05 7.583E-06 1.068E-06
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Attachment B: ORIGEN2 Inputs and Qutputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg?éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:05:44
417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
TE123 7.151E-18 9.638E-18 9.937E-18 9.973E-18 9.978E-18 9.978E-18 9.978E~18 9.978E-18 9.978E-18
TE123M 8.629E-05 1.040E-05 1.254E-06 1.513E-07 1.824E-08 2.199E-09 2.652E-10 3.197E-11 3.855E-12
SB124 4.570E-01 6.814E-03 1.016E-04 1.515E-06 2.258E-08 3.367E-10 5.020E-12 7.485E-14 1.116E-15
SN125 1.508E+02 5.924E-10 2.328E-21 9.147E-33 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB125 4.987E+00 5.014E+00 3.904E+00 3.040E+00 2.367E+00 1.843E+00 1.435E+00 1.117E+00 8.698E-01
TE125M 1.057E-01 1.205E+00 9.523E-01 7.416E-01 5.774E-01 4.496E-01 3.501E-01 2.726E-01 2.122E-01
SN126 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04
SB126 8.989E+00 4.555E-05 4.554E-05 4.554E-05 4.554E-05 4.554E-05 4.554E-05 4.554E-05 4.554E-05
SB126M 6.993E+00 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04 3.253E-04
TE127 1.820E+03 3.160E+00 3.098E-01 3.036E-02 2.976E~-03 2.917E-04 2.860E-05 2.803E-06 2.748E-07
TE127M 2.223E+01 3.226E+00 3.163E-01 3.100E-02 3.039E-03 2.978E-04 2.920E-05 2.862E-06 2.805E-07
XE127 9.634E-06 9.208E-09 8.801E-12 8.412E-15 8.040E-18 7.685E~21 7.345E-24 7.020E-27 6.710E-30
TE129 8.774E+03 1.458E-01 7.788E-05 4.159E-08 2.221E-11 1.186E-14 6.336E-18 3.384E-21 1.807E-24
TE129M 4.128E+02 2.240E-01 1.196E-04 6.390E-08 3.413E-11 1.823E-14 9.734E-18 5.198E-21 2.776E-24
I129 1.764E-05 2.042E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05
XE129M 6.019E~03 1.085E-16 1.958E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I131 3.014E+04 6.598E-10 1.396E-23 2.960E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE131M 1.477E+02 4.984E-07 2.861E-16 1.643E-25 9.429E-35 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs132 5.146E-02 5.363E-19 5.598E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE133 7.820E+04 1.080E-16 1.047E-37 0.000E+00 0.000E+00 0.000E+00 0.00Q0E+00 0.000E+00C 0.000E+00
CsS134 1.281E+01 9.180E+00 6.559E+00 4.686E+00 3.348E+00 2.393E+00 1.709E+00 1.221E+00 8.727E-01
CS135 4.949E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05
CS136 6.882E+01 2.791E-07 1.132E-15 4.588E-24 1.860E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA136M 1.134E+01 4.599E-08 1.865E-16 7.561E~25 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 0.000E+00
CS137 9.143E+01 8.936E+01 8.732E+01 8.532E+01 8.338E+01 8.147E+01 7.961E+01 7.779E+01 7.601E+01
BA137M 9.002E+01 8.453E+01 8.260E+01 8.072E+01 7.887E+01 7.707E+01 7.531E+01 7.359E+01 7.191E+01
LA138 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13
BA140 5.146E+04 1.301E-04 3.291E-13 8.322E-22 2.104E-30 0.000E+00 0.0C0E+00 ©.000E+00 0.00CE+00
LA140 4.689E+04 1.498E-04 3.787E-13 9.577E-22 2.422E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00C
CEl41 2.439E+04 1.030E+01 4.276E-03 1.775E-06 7.365E-10 3.057E-13 1.269E-16 5.266E-20 2.185E-23
CE142 2.510E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08
PR143 4.283E+04 4.069E-04 3.190E-12 2.501E-20 1.961E-28 1.538E-36 0.000E+00 0.000E+00 0.000E+00
CE144 3.057E+03 1.255E+03 5.149E+02 2.113E+02 8.671E+01 3.559E+01 1.460E+01 5.994E+00 2.460E+00
PR144 5.354E+03 1.255E+03 5.149E+02 2.113E+02 8.672E+01 3.559E+01 1.461E+01 5.994E+00 2.460E+00
PR144M 3.715E+01 1.505E+01 6.178E+00 2.536E+00 1.041E+00 4.270E-01 1.753E-01 7.193E-02 2.952E-02
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg?éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:05:44

417.0HR 1.0YR 2.0YR 3.0YR 4.0YR 5.0YR 6.0YR 7.0YR 8.0YR
ND144 5.267E-14 7.211E-13 9.954E~13 1.108E-12 1.154E-12 1.173E-12 1.181E-12 1.184E-12 1.185E-12
PM146 2.290E-04 2.019E-04 1.780E-04 1.569E-04 1.383E-04 1.219E-04 1.075E-04 9.476E-05 8.354E-05
SM146 1.511E-13 9.393E-13 1.634E-12 2.247E-12 2.787E-12 3.263E-12 3.683E-12 4.053E-12 4.379E-12
ND147 1.990E+04 2.282E-06 2.613E-16 2.992E-26 3.426E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM147 1.341E+02 2.816E+02 2.162E+02 1.660E+02 1.275E+02 9.788E+01 7.515E+01 5.770E+01 4.431E+01
SM147 1.511E-11 2.103E-09 3.706E-09 4.937E-09 5.882E-09 6.608E-09 7.165E-09 7.593E-09 7.921E-09
PM148 5.566E+02 3.689E-03 8.026E-06 1.747E-08 3.800E-11 8.264E-14 1.799E-16 3.975E-19 8.666E-22
PM148M 3.009E+01 6.551E-02 1.425E-04 3.102E-07 6.744E-10 1.467E-12 3.195E-15 7.073E-18 0.000E+00
SM148 7.786E-16 2.226E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15
SM149 2.068E~15 1.130E~14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14
EU150 8.210E-10 8.054E-10 7.900E-10 7.750E-10 7.602E-10 7.457E-10 7.315E-10 7.175E-10 7.038E-10
SM151 6.898E-01 8.822E-01 8.755E-01 8.688E-01 8.621E-01 8.555E-01 8.489E-01 8.424E-01 8.359E-01
EU152 9.365E-04 8.900E-04 8.457E~04 8.037E-04 7.638E-04 7.258E-04 6.89BE-04 6.555E-04 6.229E-04
GD152 3.527E-17 3.938E-17 4.093E-17 4.240E-17 4.381E~17 4.514E-17 4.640E-17 4.761E-17 4.875E-17
GD153 1.293E-03 4.542E-04 1.596E-04 5.605E-05 1.969E-05 6.918E-06 2.430E-06 8.538E-07 2.999E-07
EU154 8.288E-01 7.646E-01 7.054E-01 6.508E-01 6.004E-01 5.539E-01 5.110E-01 4.714E-01 4.349E-01
EU155 2.027E+00 1.766E+00 1.536E+00 1.336E+00 1.161E+00 1.010E+00 8.782E-01 7.637E-0l1 6.640E-01
EU1S6 2.253E+02 1.326E-05 7.617E-13 4.376E-20 2.514E-27 1.444E-34 0.000E+00 0.000E+00 0.000E+00
TB160 6.547E-02 1.974E-03 5.952E-05 1.795E-06 5.411E-08 1.632E-09 4.919E-11 1.483E-12 4.472E-14
TB161 1.750E+00 2.263E-16 2.925E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HO166M 6.037E-09 6.034E-09 6.031E-09 6.027E-09 6.024E~-09 6.020E-09 6.017E-09 6.013E-09 6.010E-09
ER169 7.095E-06 1.426E-~17 2.865E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T™M170 6.444E-09 8.996E-10 1.256E-10 1.754E-11 2.448E-12 3.418E-13 4.772E-14 6.663E-15 9.302E-16
T™M171 1.418E-11 9.883E-12 6.888E-12 4.801E-12 3.346E-12 2.332E-12 1.625E-12 1.133E-12 7.895E-13
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

echo
echo
echo
echo
copy
REM

copy
copy
\ori
echo
rem

copy

copy
ren

ren
ren
ren
rem
del
del
echo
echo
echo
echo
echo

as a Function of Decay (Continued)

off

* * * %
*x ORIGEN2 * ok
* % * *

mtr2.INP tapeS5.inp >nul
(NOT USED IN THIS CASE) copy mtr2.u3 tape3.inp >nul
\origen2\libs\decay.lib+\origen2\libs\atr.lib tape9.inp >nul
\origen2\libs\gxuo2brm.lib tapell.inp >nul
gen2\code\origen2
finished with origen2 calculation
combine and save files from run
tapel2.out+tape6.out mtr2.ué6 >nul
tapel3.out+tapell.out mtr2.ull >nul
tape7.out mtr2.pch
tapel5.out mtr2.dbg
tapel6.out mtr2.vxs
tape50.out mtr2.ech
cleanup files
tape*.inp
tape*.out
R SRR SRR EEREEEERESR SRR RRERRERRRERER SR RRRRREARRRRERERR Rt RERRRE R E R R RS
* ko ke ok kok ok ok ok ok ok ke ode ok k ok ke ok O R I G E N 2 — Version 2.1 e Je de de koK ok odeode dok ok ke ko ok kok ok ok ok
de Je Kk de ke ke ke ok ok ke ke ke ek ok ok ok ok ok ok ok Execution completed Kok deode de e de ke ok g Kok ok ok ok ok ok k ke ke ke ke ok ok ke ok ok
e de ke ke ke ke e ke ok ok ke sk sk ek sk ok ke ok ke ke ok vk ke ke sk sk e e ke ke e ke ok e e g Sk ok e sk e ke e ke ke ok e e ok e ke sk ok ke ke ke ok kb ok ke ke ke ke ke ok

on
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

-1
-1

RDA
BAS
CuT
LIP
LIB
TIT
INP
MOV
HED
BUP
IRP
IRP
IRP
IRP
IRP
IRP
BUP
OPTL
OPTA
OPTF
MOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
ouT
OUT
END
2

0

as a Function of Decay (Continued)

ORIGENZ2, VERSION 2.1 (8-1-91) MTR

ONE MTR ELEMENT

-1

000

0 123 204 908 909 9 50 0 4 0
ONE CYCLE FOR ONE MTR ELEMENT

-1 1 -1 -1 1 1

-1 1 0 1.0

1 ELEMENT
50.0 1.626 1 2 32
100.0 1.626 2 3 30
200.0 1.626 3 4 30
300.0 1.626 4 5 30
400.0 1.626 5 6 30
417.0 1.626 6 7 30
8 8888 8 5888 8 88 88 8 88288 8 8 88
8 8885 8 58288 8 8888 8 8888 8 8 88
8 8885 8 588 8 8 8888 8 8888 8 8 88
7 1 0 1.0
1. 1 2 5 4
9. 2 3 5 0
10. 3 4 5 0
11. 4 5 5 0
12. 5 6 5 0
13. 6 7 5 0
14. 7 8 5 0
15. 8 9 5 0
-9 1 -1 0
9 1 -1 0

922340 2.317 922350 200. 922360 .4343 922380 11.53 FUEL 93.3%
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éENZ V2.1 (8-~1-91), Run on 05/19/97 at 17:06:17

417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0YR 15.0YR
TL207 5.784E-14 1.471E-10 9.032E-09 1.103E-08 1.319E-08 1.551E-08 1.800E-08 2.064E-08 2.344E-08
TL208 2.111E-09 1.505E-07 4.690E-07 4.741E-07 4.754E-07 4.751E-07 4.737E-07 4.715E-07 4.687E-07
TL209 8.058E-15 1.125E-13 9.125E-13 1.016E-12 1.121E-12 1.227E-12 1.334E-12 1.441E-12 1.550E-12
PB209 3.345E-13 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E-11 6.672E-11 7.175E-11
PB210 1.182E-14 3.713E-13 1.846E-10 2.509E-10 3.310E-10 4.261E-10 5.373E~10 6.656E~10 8.121E-10
PB211 5.800E-14 1.475E-10 9.058E-09 1.106E~08 1.322E-08 1.555E-08 1.805E-08 2.070E-08 2.351E-08
PB212 5.698E-09 4.188E-07 1.305E-06 1.319E-06 1.323E-06 1.322E-06 1.318E-06 1.312E-06 1.305E-06
PB214 3.381E-14 2.836E-11 2.112E-09 2.605E-09 3.149E-09 3.744E-09 4.391E-09 5.089E-09 5.838E-09
BI210 4.723E-15 3.713E-13 1.846E-10 2.510E-10 3.312E-10 4.263E-10 5.375E-10 6.659E-10 8.125E-10
BI211 5.800E-14 1.475E-10 9.058E-09 1.106E-08 1.322E-08 1.555E-08 1.805E-08 2.070E~08 2.351E-08
BI212 5.876E-09 4.188E-07 1.305E-06 1.319E-06 1.323E-06 1.322E-06 1.318E-06 1.312E-06 1.305E-06
BI213 3.730E-13 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E-11 6.672E~11 7.175E-11
BI214 3.381E-14 2.836E-11 2.112E-09 2.605E-09 3.149E-09 3.744E-09 4.391E-09 5.089E-09 5.838E-09
PO210 8.648E-17 1.595E-13 1.846E-10 2.173E-10 2.848E-10 3.701E-10 4.711E-10 5.886E-10 7.236E-10
PO211 1.624E-16 4.130E-13 2.536E-11 3.097E-11 3.702E-11 4.355E-11 5.053E-11 5.796E-11 6.582E-11
PO212 3.765E-09 2.683E-07 8.364E-07 8.454E-07 8.476E-07 8.472E~07 8.447E-07 8.408E-07 8.358E~07
PO213 3.650E~13 5.098E-12 4.133E-11 4.604E-11 5.079E-11 5.557E~11] 6.041E-11 6.528E-11 7.020E-11
PO214 2.386E-11 2.835E-11 2.112E-09 2.604E-09 3.148E-09 3.743E-09 4.390E-09 5.088E-09 5.837E-09
PO215 5.656E-14 1.475E-10 9.058E-09 1.106E-08 1.322E-08 1.555E-08 1.805E-08 2.070E-08 2.351E-08
PO216 6.236E-09 4.188E-07 1.305E-06 1.319E-06 1.323E-06 1.322E-06 1.318E-06 1.312E-06 1.305E-06
PO218 3.382E~14 2.836E-11 2.113E-09 2.605E-09 3.149E-09 3.745E-09 4.392E-09 5.090E-09 5.839E-09
AT217 3.730E-13 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E-11 6.672E-11 7.175E-11
RN218 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RN219 5.656E-14 1.475E-10 9.0S8E-09 1.106E-08 1.322E-08 1.555E-08 1.805E-08 2.070E-08 2.351E-08
RN220 6.236E-09 4.188E-07 1.305E-06 1.319E-06 1.323E-06 1.322E-06 1.318E-06 1.312E-06 1.305E-C6é
RN222 3.380E-14 2.836E-11 2.113E-09 2.605E-09 3.149E-09 3.745E-09 4.392E-09 5.090E-09 5.839E-09
FR221 3.730E-13 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E-11 6.672E-11 7.175E-11
FR223 6.043E-15 2.035E-12 1.250E-10 1.524E-10 1.821E-10 2.142E-10 2.486E-10 2.851E-10 3.238E-10
RA222 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RA223 5.655E-14 1.475E-10 9.058E-09 1.106E-08 1.322E-08 1.555E-08 1.805E-08 2.070E-08 2.351E-08
RA224 6.235E-09 4.188E-07 1.305E-06 1.319E-06 1.323E-06 1.322E-06 1.318E-06 1.312E-06 1.305E-06
RA225 1.709E-12 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E~11 6.672E-11 7.175E-11
RA226 5.993E-14 2.836E-11 2.113E-09 2.605E-09 3.149E-09 3.745E-09 4.392E-09 5.090E-09 5.839E-09
RA228 9.619E-19 1.157E-15 6.956E-14 8.335E-14 9.796E-14 1.133E-13 1.293E-13 1.459E~13 1.630E-13
AC225 3.729E-13 5.210E-12 4.225E-11 4.706E-11 5.191E-11 5.680E-11 6.174E-11 6.672E-11 7.175E-11
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

mtr2
ORIGEN2 V2.1 (8-1-91), Run on 05/19/97 at 17:06:17
417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0YR 15.0YR
AC227 4.378E-13 1.475E-10 9.057E-09 1.104E-08 1.320E-08 1.552E-08 1.801E-08 2.066E-08 2.346E-08
AC228 5.139E-11 1.157E-15 6.956E-14 8.336E-14 9.797E-14 1.133E-13 1.293E-13 1.459E-13 1.630E-13
TH226 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00QE+00 0.000E+00 0.000E+00
TH227 2.428E-13 1.455E-10 8.933E-09 1.091E-08 1.304E-08 1.534E-08 1.780E-08 2.042E-08 2.318E-08
TH228 1.088E-08 4.187E-07 1.305E-06 1.315E-06 1.318E-06 1.317E-06 1.314E-06 1.307E-06 1.300E-06
TH229 7.593E-13 5.210E-12 4.225E-11 4.705E-11 5.191E-11 5.680E-11 6.174E-11 6.672E-11 7.175E-11
TH230 5.688E-09 1.250E-07 1.079E-06 1.199E-06 1.318E-06 1.437E-06 1.557E~06 1.676E-06 1.795E-06
TH231 1.472E-03 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
TH232 5.589E-16 2.258E-14 1.987E-13 2.208E-13 2.428E-13 2.648E-13 2.868E-13 3.088E-13 3.308E-13
TH234 1.505E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA231 7.872E-10 8.429E-09 6.854E-08 7.608E-08 8.362E-08 9.116E-08 9.871E-08 1.062E-07 1.138E-07
PA233 5.346E-06 9.607E-05 9.608E-05 9.609E-05 9.609E-05 9.609E-05 9.609E-05 9.610E-05 9.610E-05
PA234M 2.089E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA234 5.270E-07 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09
U230 2.381E-11 1.232E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U232 1.336E-06 1.359E-06 1.341E-06 1.332E-06 1.321E-06 1.311E-06 1.299E-06 1.288E-06 1.277E-06
U233 4.692E-08 4.734E-08 5.070E-08 5.116E-08 5.163E-08 5.209E-08 5.256E-08 5.302E-08 5.349E-08
U234 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.325E-02 1.326E-02
U235 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
U236 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04
0237 6.653E+03 9.971E-06 6.784E-06 6.465E-06 6.161E-06 5.872E-06 5.596E-06 5.333E-06 5.082E-06
U238 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
U240 2.718E-01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
NP235 3.633E-07 1.917E-07 1.153E-09 6.083E-10 3.210E-10 1.694E-10 8.939E-11 4.717E-11 2.489E-11
NP236 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10
NP237 3.861E-05 9.607E-05 9.608E-05 9.608E-05 9.608E-05 9.608E-05 9.609E-05 9.609E-05 9.609E-05
NP238 2.028E+02 5.535E-10 5.337E-10 5.312E-10 5.288E-10 5.264E-10 5.240E-10 5.216E-10 5.193E-10
NP239 1.338E+04 7.385E-07 7.380E-07 7.379E-07 7.378E-07 7.378E-07 7.377E-07 7.376E-07 7.376E-07
NP240M 2.975E+01 5.600E~14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
PU236 2.492E-06 2.568E-06 3.672E~07 2.880E-07 2.258E-07 1.771E-07 1.389E-07 1.089E-07 8.540E-08
PU237 1.675E-05 6.501E-08 3.337E-27 3.337E-27 3.337E-27 3.337E-27 3.337E-27 3.337E-27 3.337E-27
PU238 1.823E-02 3.138E-02 2.946E-02 2.922E-02 2.899E-02 2.877E-02 2.854E-02 2.832E-02 2.809E-02
PU239 1.107E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02
PU240 3.315E-03 3.317E-03 3.314E-03 3.313E-03 3.313E-03 3.313E-03 3.312E-03 3.312E-03 3.312E-03
PU241 4.265E-01 4.064E-01 2.765E-01 2.635E-01 2.512E-01 2.393E-01 2.281E-01 2.174E-01 2.072E-01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éENZ v2.1l (8-1-91), Run on 05/19/97 at 17:06:17
417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0YR 15.0YR
PU242 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E~07 5.311E-07 5.311E-07 5.311E-07
PU243 8.326E-01 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
PU244 5.607E~14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14
PU246 4.516E-10 3.319E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
AM241 7.331E-06 6.745E-04 4.964E-03 5.389E-03 5.792E-03 6.176E-03 6.541E-03 6.887E-03 7.216E-03
AM242M 1.112E-07 1.107E-07 1.067E-07 1.062E-07 1.058E~07 1.053E-07 1.048E-07 1.043E-07 1.038E-07
AM242 2.574E-02 1.101E-07 1.062E-07 1.057E-07 1.052E-07 1.048E-07 1.043E-07 1.038E-07 1.033E-07
AM243 6.748E-07 7.385E-07 7.380E-07 7.379E-07 7.378E-07 7.378E-07 7.377E-07 7.376E-07 7.376E-07
AM245 1.221E-06 2.495E-21 4.659E-24 2.431E-24 1.269E-24 5.751E-25 2.650E-25 2.650E-25 2.650E-25
AM246 4.521E-10 3.324E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
CM241 4.148E-11 3.661E-14 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CM242 2.806E-04 7.808E-05 8.814E-08 8.759E-08 8.716E-08 8.675E-08 8.636E-08 B.597E-08 8.557E-08
CM243 1.372E-08 1.339E-08 1.102E-08 1.076E-08 1.050E-08 1.024E-08 9.998E-09 9.758E-09 9.524E-09
CM244 9.409E-06 9.228E-06 6.794E-06 6.539E-06 6.294E-06 6.057E-06 5.830E-06 5.611E-06 5.400E-06
CM245 1.767E-10 1.769E-10 1.768E-10 1.768E~10 1.768E-10 1.768E-10 1.767E-10 1.767E-10 1.767E-10
CM246 3.960E-12 3.962E-12 3.958E-12 3.957E-12 3.956E-12 3.956E-12 3.955E-12 3.955E-12 3.954E-12
CM247 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
CM248 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19
CM250 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27
BK249 3.616E-16 1.720E-16 3.212E-19 1.676E~19 8.747E-20 1.827E-20 1.827E-20 1.827E-20 1.827E-20
BK250 7.667E-15 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28
CF249 2.334E-21 5.202E-19 9.356E-19 9.342E-19 9.325E-19 9.308E-19 9.290E-19 9.272E~19 9.254E-19
CF250 1.359E-18 1.491E-18 9.738E-19 9.222E-19 8.734E-19 8.271E~19 7.832E-19 7.417E-19 7.024E-19
CF251 2.130E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21
CF252 1.597E~-20 1.597E-20 0.000E+0Q0 0.000E+00 0.000E+00 ,0.000E+00 0.00CE+00 0.000E+00C 0.000E+00
H 3 3.995E-01 3.777E-01 2.411E-01 2.279E-01 2.155E-01 2.037E-01 1.926E-01 1.821E-01 1.721E-01
BE 10 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09
C 14 1.018E-07 1.017E-07 1.016E-07 1.016E-07 1.016E-07 1.016E-07 1.016E-07 1.016E~07 1.016E-07
SE 79 3.658E-04 3.661E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04
KR 81 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11
KR 85 1.114E+01 1.060E+01 6.320E+00 5.925E+00 5.554E+00 5.206E+00 4.880E+00 4.574E+00 4.288E+00
RB 86 3.696E+00 4.727E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 87 2.447E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08
SR 89 1.380E+04 9.183E+01 3.501E-16 2.154E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00
SR 90 8.809E+01 8.603E+01 7.112E+01 6.944E+01 6.781E+01 6.622E+01 6.466E+01 6.314E+01 6.165E+01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg?éaNZ V2.1 (8-1-91), Run on 05/19/97 at 17:06:17
417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0YR 15.0YR
Y 90 7.441E+01 8.606E+01 7.113E+01 6.946E+01 6.783E+01 6.623E+01 6.467E+01l 6.315E+01 6.167E+01
Y 91 1.435E+04 1.970E+02 1.820E-13 2.403E-15 3.165E-17 4.842E-19 9.469E-20 9.726E-20 9.990E-20
NB 92 9.289E-11 1.400E-21 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 1.825E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03
NB 93M 2.351E-06 9.149E-05 6.623E-04 7.187E-04 7.722E-04 8.231E-04 8.715E-04 9.174E-04 9.611E-04
NB 94 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08 1.952E-08
ZR 95 1.495E+04 2.860E+02 5.111E-12 9.773E-14 1.869E-15 3.580E-17 6.097E-19 0.000E+00 0.000E+00
NB 95 2.355E+03 6.342E+02 1.135E-11 2.245E-13 4.299E-15 8.228E-17 1.575E-18 2.695E-20 2.008E-23
NB 95M 7.755E+01 2.122E+00 3.792E-14 7.250E-16 1.386E-17 2.655E-19 5.078E-21 8.649E-23 0.000E+00
TC 98 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10
TC 99 9.667E-03 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02
RH102 1.595E-05 1.256E-05 1.856E-06 1.462E-06 1.151E-06 9.062E-07 7.136E-07 5.619E-07 4.424E-07
RU103 1.129E+04 1.797E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH103M 1.017E+04 1.620E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00
RU106 1.846E+02 9.283E+01 3.791E-01 1.906E-01 9.581E-02 4.817E-02 2.422E-02 1.218E-02 6.122E-03
RH106 3.065E+03 9.283E+01 3.791E-01 1.906E-01 9.581E-02 4.817E-02 2.422E-02 1.218E-02 6.122E-03
AG106 3.450E-12 4.003E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 1.348E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05
AG108 9.308E-04 8.796E-12 8.420E-12 8.374E-12 8.328E-12 8.283E-12 8.238E-12 8.193E-12 8.149E-12
AG108M 9.937E-11 9.883E-11 9.460E-11 9.409E-11 9.358E-11 9.307E-11 9.256E-11 9.206E-11 9.156E-11
AG109M 6.810E+02 1.768E~09 2.248E-11 1.303E-11 7.550E-12 4.375E-12 2.535E-12 1.469E-12 8.514E-13
CD109 3.052E-09 1.768E-09 2.248E-11 1.303E-11 7.550E-12 4.375E-12 2.535E-12 1.469E-12 8.514E-13
AG110 1.004E+02 5.485E-04 1.656E-07 6.013E-08 2.183E-08 7.926E-09 2.878E-09 1.045E-09 3.793E-10
AG110M 1.136E-01 4.124E-02 1.245E-05 4.521E-06 1.641E-06 5.959E-07 2.164E-07 7.856E-08 2.852E-08
AGl1l1 2.899E+02 5.077E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD113M 1.129E-02 1.088E-02 7.439E-03 7.094E-03 6:.765E-03 6.451E-03 6.152E-03 5.866E-03 5.594E-03
IN114 9.984E-05 2.931E-08 5.037E-26 5.037E-26 5.037E-26 5.037E-26 5.037E-26 5.037E-26 5.037E-26
IN114M 5.090E-06 3.063E-08 5.263E-26 5.263E-26 5.263E-26 5.263E-26 5.263E-26 5.263E-26 5.263E-26
CD115M 4.596E+00 1.574E-02 2.968E-22 2.968E-22 2.968E-22 2.968E-22 2.968E-22 2.968E-22 2.968E-22
IN115 9.095E-15 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.27SE-14 1.275E-14 1.275E-14
IN115M 1.991E+02 1.106E-06 2.086E-26 2.078E-26 2.078E-26 2.078E-26 2.078E-26 2.078E-26 2.078E-26
SN117M 3.262E-03 4.596E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00
SN119M 1.650E-01 5.873E-02 1.510E-05 5.373E-06 1.912E-06 6.803E-07 2.421E-07 8.615E-08 3.066E-08
SN121M 7.926E-05 7.817E-05 6.996E-05 6.899E-05 6.804E-05 6.711E-05 6.618E-05 6.527E~05 6.437E-05
SN123 6.894E+00 9.711E-01 1.504E~07 2.119E-08 2.98SE-09 4.204E-10 5.922E-11 8.341E-12 1.175E-12
TE123 7.151E-18 9.638E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gﬁigENZ V2.1 (8-1-91), Run on 05/19/97 at 17:06:17
417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0¥YR 15.0YR
TE123M 8.629E-05 1.040E-05 4.648E-13 5.604E-14 6.758E-15 8.148E-16 9.831E~17 1.181E-17 1.447E-18
SB124 4.570E-01 6.814E-03 1.664E-17 1.676E-19 1.352E-19 1.090E-19 8.796E-20 0.000E+00 0.000E+00
SN125 1.508E+02 5.924E-10 0.000E+00 0.000E+0Q0 0.000E+00 0.000E+00 0.000E+00 0.000E+CQ 0.000E+00
SB125 4.987E+00 5.014E+00 6.772E-01 5.273E-01 4.106E-01 3.197E-01 2.489E-01 1.938E-01 1.509E-01
TE125M 1.057E-01 1.205E+00 1.652E-01 1.287E-01 1.002E-01 7.799E-02 6.073E-02 4.728E-02 3.681E-02
SN126 3.253E-04 3.253E-04 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
SB126 8.989E+00 4.555E-05 4.554E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E~05
SB126M 6.993E+00 3.253E-04 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
TE127 1.820E+03 3.160E+00 2.693E-08 2.640E-09 2.588E-10 2.536E-11 2.486E-12 2.437E-13 2.389E-14
TE127M 2.223E+01 3.226E+00 2.750E-08 2.695E-09 2.642E-10 2.589E-11 2.538E-12 2.488E~13 2.439E-14
XE127 9.634E-06 9.208E-09 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE129 8.774E+03 1.458E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00
TE129M 4.128E+02 2.240E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1129 1.764E-05 2.042E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-0S5
XE129M 6.019E-03 1.085E~16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I131 3.014E+04 6.598E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE131M 1.477E+02 4.984E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs132 5.146E-02 5.363E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00Q0E+00
XE133 7.820E+04 1.080E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00
Cs134 1.281E+01 9.180E+00 6.236E-01 4.455E-01 3.183E-01 2.275E-01 1.625E-01 1.161E-01 8.297E-02
Cs135 4.949E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05
CsS136 6.882E+01 2.791E-07 0.000E+00 0.000E+00Q0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA136M 1.134E+01 4.599E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs137 9.143E+01 8.936E+01 7.428E+Q01 7.258E+01 7.092E+01 6.930E+01 6.772E+0l 6.617E+0l 6.466E+01
BA137M 9.002E+01 8.453E+01 7.027E+01 6.866E+01 6.709E+01 6.556E+01 6.406E+01 6.260E+01 6.117E+01
LA138 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13
BA140 5.146E+04 1.301E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LAl40 4.689E+04 1.498E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CEl41 2.439E+04 1.030E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000QE+00 0.000E+00 0.000E+00
CE142 2.510E~08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08
PR143 4.283E+04 4.069E-04 0.000E+00 0.000E+00 0.000E+00 0.0COE+00 0.000E+Q00 0.000E+00 O.000E+00
CE144 3.057E+03 1.255E+03 1.009E+00 4.143E-01 1.700E-0C1 6.977E-02 2.863E-02 1.175E-02 4.823E-03
PR144 5.354E+03 1.255E+03 1.010E+00 4.143E-01 1.700E-01 6.978E-02 2.864E-02 1.175E-02 4.823E-03
PR144M 3.715E+01 1.505E+01 1.211E-02 4.971E-03 2.040E-03 8.373E-04 3.436E-04 1.410E-04 5.787E-05
ND144 5.267E-14 7.211E-13 1.186E-12 1.186E-12 1.186E-~12 1.186E-12 1.186E-12 1.186E-12 1.186E-12
PM146 2.290E-04 2.019E-04 7.365E-05 6.493E-05 5.724E-05 5.046E-05 4.449E-05 3.922E-05 3.458E-05
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Attachment B: ORIGEN? Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éENZ v2.1 (8-1-91), Run on 05/19/97 bat 17:06:17

417.0HR 1.0YR 9.0YR 10.0YR 11.0YR 12.0YR 13.0YR 14.0YR 15.0YR
SM146 1.511E-13 9.393E-13 4.666E-12 4.920E-12 5.143E-12 5.341E-12 5.514E-12 5.667E-12 5.802E-12
ND147 1.990E+04 2.282E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00
PM147 1.341E+02 2.816E+02 3.402E+01 2.612E+01 2.00SE+01 1.540E+01 1.182E+01 9.078E+00 6.970E+00
SM147 1.511E-11 2.103E-09 8.173E-09 8.367E-09 8.516E-09 8.630E-09 8.717E-09 8.785E-09 8.836E-09
PM148 5.566E+02 3.689E-03 1.849E-24 1.609E-24 1.609E-24 1.609E-24 1.609E-24 1.609E-24 1.609E-24
PM148M 3.009E+01 6.551E-02 3.283E-23 3.283E-23 3.283E-23 3.283E-23 3.283E-23 3.283E-23 3.283E-23
SM148 7.786E-16 2.226E~15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 ~
SM149 2.068E-15 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14
EU150 8.210E-10 8.054E-10 6.904E-10 6.772E-10 6.643E-10 6.517E-10 6.392E-10 6.270E-10 6.151E-10
SM151 6.898E-01 8.822E-01 8.295E-01 8.232E-01 8.168E-01 8.106E-01 8.044E-01 7.982E-01 7.921E-01
EU152 9.365E-04 8.900E-04 5.920E-04 5.626E-04 5.346E-04 5.080E-04 4.82BE-04 4.588E-04 4.360E-04
GD152 3.527E-17 3.938E-17 4.983E-17 5.087E-17 5.185E-17 5.278E-17 5.366E-17 5.451E-17 5.531E-17
GD153 1.293E-03 4.542E-04 1.054E-07 3.702E-08 1.300E-08 4.568E-09 1.605E-09 5.638E-10 1.981E-10
EU154 8.288E-01 7.646E-01 4.013E-01 3.702E-01 3.415E-01 3.151E-01 2.907E-01 2.682E-01 2.474E-01
EU155 2.027E+00 1.766E+00 5.774E-01 5.021E-01 4.366E-01 3.797E-01 3.301E-01 2.871E-01 2.496E-01
EU156 2.253E+02 1.326E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.060E+00
TB160 6.547E-02 1.974E-03 1.348E-15 4.078E-17 1.292E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB161 1.750E+00 2.263E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HO166M 6.037E-09 6.034E-09 6.006E-09 6.003E-09 5.999E-09 5.996E-09 5.992E-09 5.989E-09 5.985E~09
ER169 7.095E-06 1.426E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TM170 6.444E-09 8.996E-10 1.299E-16 1.811E-17 2.445E-18 3.858E-19 1.248E-19 0.000E+00 0.000E+00
TM171 1.418E-11 9.883E-12 5.503E-13 3.835E-13 2.673E-13 1.863E-13 1.298E-13 9.050E-14 6.307E-14
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

echo
echo
echo
echo
copy
REM

copy

copy
\ori

echo
rem

copy

copy
ren

ren
ren
ren
rem
del
del
echo
echo
echo
echo
echo

as a Function of Decay (Continued)

off

* K * K
* ORIGEN2 *
* K * %

mtr3.INP tape5.inp >nul
(NOT USED IN THIS CASE) copy mtr3.u3 tape3.inp >nul
\origen2\libs\decay.lib+\origen2\libs\atr.lib tape9.inp >nul
\origen2\libs\gxuo2brm.1lib tapelO.inp >nul
gen2\code\origen2
finished with origen2 calculation
combine and save files from run
tapel2.out+tape6.out mtr3.u6 >nul
tapel3.out+tapell.out mtr3.ull >nul
tape7.out mtr3.pch
tapel5.out mtr3.dbg
tapel6.out mtr3.vxs
tape50.out mtr3.ech
cleanup files
tape*.inp
tape*.out
e de e ek e e s e g de e ke e ke e de e ok de ke ke e sk ke e ke e e ke e e sk e ke sk ke e e ke ke e ke ok e e ok e ok e s sk ke sk ok e sk ke e ke ke sk ke %k ke ke ke ke ok ke ke
* %k Kk ke ok ok ok ok kok ok ok ke ke ok ok ok ok O R I G E N 2 - Version 2.1 Je %k ke de ok ke ke ke ke ek ok ke ke ke ok ke ok ke ke ke ke
e %k de ke ke ek ek ke kKoK ok ok ok ke ok e ok ke Kk Execution Completed % de ok de ek ke ok ok sk ok ke ok ek ek ke ke e ke ke ke ke ok ok ke
K de de sk ok ok ok ok ke sk sk ke ok ke ke ke ek ke e e de e vk sk de sk ke e ke ke e ke e ke ke sk e sk sk sk sk e Sk e sk Sk ke ke ke ke ek ek ok ke ok ke kb ke ke ke ke ke ke ok

on
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

RDA
BAS
CUT
LIP
LIB
TIT
PHO
INP
MOV
HED
BUP
IRP
IRP
IRP
IRP
IRP
IRP
BUP
OPTL
OPTA
OPTF
MOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
ouT
ouT
END
2

as a Function of Decay (Continued)

ORIGEN2, VERSION 2.1 (8-1-91) MTR

ONE MTR ELEMENT

-1

00O

0 123 204 908 909 9 50 0 4 O
ONE' CYCLE FOR ONE MTR ELEMENT

101 102 103 10

-1 1 -1 -1 1 1

-1 1 0 1.0

1 ELEMENT
50.0 1.626 1 2 32
100.0 1.626 2 3 30
200.0 1.626 3 4 30
300.0 1.626 4 5 30
400.0 1.626 5 6 30
417.0 1.626 6 7 30
8 888 8 8 5888 8 888 8 8 8888 8 8 88
8 8885 8 5888 8 8888 8 8888 8 8 88
8 8885 8 5888 8 8888 8 8888 8 8 88
7 1 0 1.0
1. 1 2 5 4
16. 2 3 5 0
17. 3 4 5 0
18. 4 5 5 0
19. 5 6 5 0
20. 6 7 5 0
21. 7 8 5 0
22. 8 9 5 0
-9 1 -1 0
9 1 -1 0

922340 2.317 922350 200. 922360 .4343 922380 11.53 FUEL 93.3%
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;?éENZ V2.1 (8-1-91), Run on 05/13/97 at 17:06:51
417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
TL207 5.784E-14 1.471E-10 2.631E-08 2.945E-08 3.267E-08 3.603E-08 3.952E-08 4.314E-08 4.688E-08
TL208 2.111E-09 1.505E-07 4.638E-07 4.621E-07 4.584E~07 4.545E~07 4.506E-07 4.466E-07 4.426E-07
TL209 8.058E-15 1.125E-13 1.657E-12 1.767E~12 1.878E-12 1.989E-12 2.102E-12 2.215E-12 2.330E-12
PB209 3.345E-13 5.210E~-12 7.671E-11 8.180E-11 8.692E-11 9.209E-11 9.730E-11 1.026E~10 1.079E-10
PB210 1.182E-14 3.713E-13 9.783E-10 1.164E-09 1.371E-09 1.600E-09 1.853E-09 2.129E-09 2.429E-09
PB211 5.800E-14 1.475E-10 2.639E-08 2.953E-08 3.277E-08 3.613E-08 3.964E-08 4.326E-08 4.701E-08
PB212 5.698E-09 4.188E-07 1.291E-06 1.286E-06 1.276E-06 1.265E-06 1.254E-06 1.243E-06 1.232E-06
PB214 3.381E-14 2.836E-11 6.639E-09 7.491E-09 8.394E-09 9.349E-09 1.035E-08 1.141E-08 1.252E-08
BI210 4.723E-15 3.713E-13 9.783E-10 1.165E-09 1.372E-09 1.601E-09 1.854E-09 2.130E-09 2.430E-09
BI211 5.800E-14 1.475E-10 2.639E-08 2.953E-08 3.277E-08 3.613E-08 3.964E-08 4.326E-08 4.701E-08
BI212 5.876E-09 4.188E-07 1.291E-06 1.286E-06 1.276E-06 1.265E~06 1.254E-06 1.243E-06 1.232E-06
BI213 3.730E-13 5.210E-12 7.671E-11 8.180E-11 8.692E-11 9.209E-11 9.730E-11 1.026E-10 1.079E-10
BI214 3.381lE~14 2.836E-11 6.639E-09 7.491E-09 8.394E-09 9.349E-09 1.035E-08 1.141E~08 1.252E-08
PO210 8.648E-17 1.595E-13 9.783E-10 1.066E-09 1.246E-09 1.458E-09 1.695E-09 1.954E-09 2.238E-09
PO211 1.624E-16 4.130E-13 7.388E-11 8.269E-11 9.174E-11 1.012E-10 1.110E-10 1.211E-10 1.316E-10
PO212 3.765E-09 2.683E~07 8.271E-07 8.239E~-07 8.174E-07 8.105E-07 8.035E-07 7.964E-07 7.892E-07
PO213 3.650E-13 5.098E-12 7.506E-11 8.003E-11 8.504E-11 9.010E-11 9.520E-11 1.003E-10 1.055E-10
P0O214 2.386E-11 2.835E-11 6.637E-09 7.489E-09 8.393E-09 9.347E-09 1.035E-08 1.141E-08 1.252E-08
PO215 5.656E~14 1.475SE-10 2.639E-08 2.953E-08 3.277E-08 3.613E-08 3.964E-08 4.326E-08 4.701E-08
PO216 6.236E-09 4.188E-07 1.291E-06 1.286E-06 1.276E-06 1.265E-06 1.254E-06 1.243E-06 1.232E-06
PO218 3.382E-14 2.836E-11 6.640E-09 7.492E-09 8.396E-09 9.351E-09 1.036E-08 1.141E-08 1.252E-08
AT217 3.730E-13 5.210E-12 7.671E-11 8.180E-11 8.692E-11 9.209E-11 9.730E-11 1.026E-10 1.079E~10
RN218 2.383E-11 1.233E-16 0.000E+00 6.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RN219 5.656E-14 1.47SE-10 2.639E-08 2.953E-08 3.277E-08 3.613E-08 3.964E-08 4.326E-08 4.701E-08
RN220 6.236E-09 4.188E-07 1.291E-06 1.286E-06 1.276E-06 1.265E-06 1.254E-06 1.243E-06 1.232E-06
RN222 3.380E-14 2.836E-11 6.640E-09 7.492E-09 8.396E-09 9.351E-09 1.036E-08 1.141E-08 1.252E-08
FR221 3.730E-13 5.210E-12 7.671E-11 8.180E-11 8.692E-11 9.209E-11 9.730E-11 1.026E-10 1.079E-10
FR223 6.043E-15 2.035E-12 3.641E-10 4.067E-10 4.512E~10 4.976E~10 5.458E~-10 5.958E-10 6.474E-10
RA222 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RA223 5.655E~14 1.475E~10 2.639E-08 2.953E-08 3.277E-08 3.613E-08 3.964E-08 4.326E-08 4.701E-08
RA224 6.235E-09 4.188E-07 1.291E-06 1.286E-06 1.276E~-06 1.265E-06 1.254E-06 1.243E-06 1.232E-06
RA225 1.709E~12 5.210E-12 7.671E-11 8.180E-11 8.692E~11 9.209E-11 9.730E-11 1.026E-10 1.079E-10
RA226 5.993E-14 2.836E-11 6.640E-09 7.492E-09 8.396E-09 9.351E-09 1.036E-08 1.141E-08 1.252E-08
RA228 9.619E-19 1.157E-15 1.806E-13 1.986E-13 2.170E-13 2.358E-13 2.549E-13 2.743E-13 2.939E-13
AC225 3.729E-13 5.210E-12 7.671E-11 8.180E~11 8.692E-11 9.209E-11 9.730E-11 1.026E-10 1.079E-10
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg;gENZ v2.1 (8-1-91), Run on 05/19/97 at 17:06:51
417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
AC227 4.378E-13 1.475E-10 2.639E-08 2.947E-08 3.270E-08 3.606E-08 3.955E~08 4.317E-08 4.692E-08
AC228 5.1398-11 1.157E-15 1.806E-13 1.986E-13 2.171E-13 2.358E-13 2.549E-13 2.743E-13 2.940E-13
TH226 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TH227 2.428E-13 1.455E-10 2.602E-08 2.913E-08 3.231E-08 3.564E-08 3.909E-08 4.267E-08 4.637E-08
TH228 1.088E-08 4.187E-07 1.291E-06 1.281E-06 1.271E-06 1.260E-06 1.249E-06 l.23BE;06 1.227E-06
TH229 7.593E-13 5.210E-12 7.671E-11 8.180E-11 8.692E-11 9.209E-11 9.730E-11 1.026E-10 1.079E-10
TH230 5.688E-09 1.250E-07 1.915E-06 2.034E-06 2.153E-06 2.272E-06 2.392E-06 2.511E-06 2.630E-06
TH231 1.472E-03 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
TH232 5.589E-16 2.258E-14 3.529E-13 3.749E-13 3.969E-13 4.189E-13 4.409E-13 4.630E-13 4.850E-13
TH234 1.505E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA231 7.872E-10 8.429E-09 1.211E-07 1.286E-07 1.362E-07 1.437E-07 1.513E-07 1.588E~07 1.663E-07
PA233 5.346E-06 9.607E-05 9.609E-05 9.610E-05 9.611E-05 9.611E-05 9.611E-05 9.611E-05 9.612E-05
PA234M 2.089E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA234 5.270E~07 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09
U230 2.381E-11 1.232E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U232 1.336E-06 1.359E-06 1.265E-06 1.254E-06 1.242E-06 1.231E-06 1.219E-06 1.208E-06 1.196E-06
U233 4.692E-08 4.734E-08 5.364E-08 5.410E-08 5.457E-08 5.503E-08 5.550E-08 5.596E~08 5.643E-08
U234 1.325E-02 1.325E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02
U235 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
U236 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04
U237 6.653E+03 9.971E-06 4.843E-06 4.616E-06 4.399E-06 4.192E-06 3.995E-06 3.807E-06 3.628E-06
U238 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
U240 2.718E-01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
NP235 3.633E-07 1.917E-07 1.314E-11 6.933E-12 3.659E-12 1.931E-12 1.019E-12 5.377E-13 2.837E-13
NP236 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10
NP237 3.861E-05 9.607E-05 9.609E-05 9.610E-05 9.610E-05 9.610E-05 9.610E-05 9.611E-05 9.611E-05
NP238 2.028E+02 5.535E-10 5.169E-10 5.145E-10 5.122E-10 5.099E-10 5.076E-10 5.052E-10 5.029E-10
NP239 1.338E+04 7.385E-07 7.375E-07 7.374E-07 7.374E-07 7.373E-07 7.372E-07 7.372E-07 7.371E-07
NP240M 2.975E+01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
PU236 2.492E-06 2.568E-06 6.697E-08 5.252E-08 4.119E-08 3.230E-08 2.533E-08 1.987E-08 1.558E-08
PU237 1.675E-05 6.501E-08 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00
PU238 1.823E-02 3.138E-02 2.787E-02 2.765E-02 2.744E-02 2.722E-02 2.700E-02 2.679E-02 2.658E-02
PU239 1.107E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.468E-02 1.467E-02 1.467E-02
PU240 3.315E-03 3.317E-03 3.311E-03 3.311E-03 3.311E-03 3.310E-03 3.310E-03 3.310E-03 3.309E-03
PU241 4.265E~01 4.064E-01 1.974E-01 1.881E-01 1.793E-01 1.709E-01 1.628E-01 1.552E-01 1.479E-01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éEN2 V2.1 (8-1-91), Run on 05/19/97 at 17:06:51
417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
pPU242 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07
PUZ243 8.326E-01 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
PU244 5.607E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14
PU246 4.516E-10 3.319E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
AM241 7.331E-06 6.745E-04 7.528E-03 7.825E-03 8.107E-03 8.375E-03 8.628E-03 8.869E-03 9.098E-03
AM242M 1.112E-07 1.107E-07 1.034E-07 1.029E-07 1.024E~-07 1.020E-07 1.015E-07 1.010E-07 1.006E-07
AM242 2.574E-02 1.101E-07 1.029E-07 1.024E-07 1.019E-07 1.015E~07 1.010E-07 1.005E-07 1.001E-07
AM243 6.748E~07 7.385E-07 7.375E-07 7.374E-07 7.374E-07 7.373E-07 7.372E-07 7.371E-07 7.371E-07
AM245 1.221E-06 2.495E-21 1.752E-26 1.751E-26 1.751E-26 1.751E-26 1.751E-26 1.751E-26 1.751E-26
AM246 4.521E-10 3.324E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
CcM241 4.148E-11 3.661E~-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CM242 2.806E-04 7.808E-05 8.507E-08 8.477E-08 8.441E-08 8.403E-08 8.364E~08 8.326E-08 8.289E-08
CM243 1.372E-08 1.339E-08 9.295E-09 9.072E-09 8.854E-09 8.641E-09 8.433E-09 8.231E-0% 8.033E-09
CM244 9.409E-06 9.228E-06 5.197E-06 5.002E~-06 4.814E-06 4.634E-06 4.460E~06 4.292E-06 4.131E-06
CM245 1.767E-10 1.769E-10 1.767E-10 1.767E-10 1.767E-10 1.767E-10 1.766E-10 1.766E-10 1.766E-10
CM246 3.960E-12 3.962E-12 3.953E-12 3.953E-12 3.952E-12 3.952E-12 3.951E-12 3.951E-12 3.950E-12
CM247 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
CM248 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.31SE-19
CM250 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27
BK249 3.616E-16 1.720E-16 1.208E-21 1.208E-21 1.208E-21 1.208E-21 1.208E-21 1.208E-21 1.208E-21
BK250 7.667E-15 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28
CF249 2.334E-21 5.202E-19 9.235E-19 9.217E-19 9.199E-19 9.181E-19 9.163E-19 9.145E-19 9.127E-19
CF250 1.359E-18 1.491E-18 6.728E-19 6.372E-19 6.034E-19 5.714E-19 5.412E-19 5.125E-19 4.853E-19
CF251 2.130E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21
CF252 1.597E-20 1.597E-20 7.497E-21 7.497E-21 7.497E-21 7.497E-21 7.497E-21 7.497E-21 7.497E-21
H 3 3.995E-01 3.777E-01 1.627E-01 1.539E-01 1.455E-01 1.375E-01 1.300E-01 1.229E-01 1.162E-01
BE 10 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09
C 14 1.018E~07 1.017E-07 1.016E-07 1.015E-07 1.015E~07 1.015E-07 1.015E~07 1.015E-07 1.015E-07
SE 79 3.658E-04 3.661E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04
KR 81 1.174E-11 1.174E-11 1.174E-11 1.174E~11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11
KR 85 1.114E+01 1.060E+01 4.020E+00 3.768E+00 3.532E+00 3.311E+00 3.103E+00 2.909E+00 2.727E+00
RB 86 3.696E+00 4.727E-06 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+0Q0 0.000E+00 0.00QE+00
RB 87 2.447E~08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08
SR 89 1.380E+04 9.183E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 90 8.809E+01 8.603E+01 6.020E+01 5.879E+01 5.740E+01 5.605E+01 5.474E+01 5.345E+01 5.219E+01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg;éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:06:51
417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
Y 90 5.441E+01 8.606E+01 6.022E+01 5.880E+01 5.742E+01 5.607E+01 5.475E+01 5.346E+01 5.220E+01
Y 91 1.435E+04 1.970E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+C0
NB 92 9.289E-11 1.400E-21 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 1.825E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03 1.891E-03
NB 93M 2.351E-06 9.149E-05 1.003E-03 1.042E-03 1.080E-03 1.115E-03 1.149E-03 1.181E-03 1.212E-03
NB 94 1.952E-08 1.952E-08 1.951E-08 1.951E-08 1.951E-08 1.951E-08 1.951E-08 1.951E-08 1.951E-08
ZR 95 1.495E+04 2.860E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 95 2.355E+03 6.342E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 95M 7.755E+01 2.122E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC 98 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10 3.903E-10
TC 99 9.667E-03 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02 1.273E-02
RH102 1.595E-05 1.256E-05 3.484E-07 2.743E-07 2.160E-07 1.701E-07 1.339E-07 1.054E-07 8.302E-08
RU103 1.129E+04 1.797E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH103M 1.017E+04 1.620E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU106 1.846E+02 9.283E+01 3.077E-03 1.547E-03 7.777E-04 3.910E-04 1.966E-04 9.883E-05 4.969E-05
RH106 3.065E+03 9.283E+01 3.077E-03 1.547E-03 7.777E-04 3.910E-04 1.966E-04 9.883E-05 4.969E-05
AG106 3.450E-12 4.003E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 1.348E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05 1.350E-05
AG108 9.308E-04 8.796E-12 8.104E-12 8.060E-12 8.016E-12 7.973E-12 7.929E-12 7.886E-12 7.843E-12
AG108M 9.937E-11 9.883E-11 9.106E-11 9.056E-11 9.007E-11 8.958E-11 8.909E-11 8.861E-11 8.812E-11
AGl09M 6.810E+02 1.768E~09 4.933E-13 2.859E-13 1.657E-13 9.599E-14 5.563E-14 3.223E-14 1.868E-14
CcD109° 3.052E-09 1.768E-09 4.933E-13 2.859E-13 1.657E-13 9.599E-14 5.563E-14 3.223E-14 1.868E-14
AGL10 1.004E+02 5.485E-04 1.377E-10 5.001E-11 1.816E-11 6.592E-12 2.393E-12 8.689E-13 3.155E-13
AG110M 1.136E-01 4.124E-02 1.036E-08 3.760E-09 1.365E-09 4.956E-10 1.799E-10 6.533E-11 2.372E-11
AG11ll1 2.899E+02 5.077E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD113M 1.129E-02 1.088E-02 5.335E-03 5.087E-03 4.851E-03 4.626E-03 4.411E-03 4.207E-03 4.011E-03
IN11l4 9.984E-05 2.931E-08 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114M 5.090E~-06 3.063E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD11i5M 4.596E+00 1.574E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN115 9.095E-15 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14 1.275E-14
IN115M 1.991E+02 1.106E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN117M 3.262E-03 4.596E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN119M 1.650E-01 5.873E-02 1.091E-08 3.882E-09 1.381E-09 4.915E-10 1.749E-10 6.224E-11 2.215E-11
SN121M 7.926E-05 7.817E-05 6.348E-05 6.261E-05 6.175E-05 6.090E-05 6.006E-05 5.923E-05 5.841E-05
SN123 6.894E+00 9.711E-01 1.655E-13 2.331E-14 3.283E-15 4.624E-16 6.514E~17 9.240E-18 1.261E-18
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éENZ V2.1 (8~1-91), Run on 05/19/97 at 17:06:51
417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
TE123 7.151E-18 9.638E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E~-18 9.978E-18 9.978E-18
TE123M 8.629E-05 1.040E-05 1.722E-19 6.523E-20 7.320E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB124 4.570E-01 6.814E-03 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 1.508E+02 5.924E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB125 4.987E+00 5.014E+00 1.175E-01 9.147E-02 7.122E-02 5.545E-02 4.318E-02 3.362E-02 2.617E-02
TE125M 1.057E-01 1.205E+00 2.866E-02 2.232E-02 1.738E-02 1.353E-02 1.053E-02 8.202E-03 6.386E-03
SN126 3.253E-04 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
SB126 8.989E+00 4.555E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05
SB126M 6.993E+00 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
TE127 1.820E+03 3.160E+00 2.341E-15 2.295E-16 2.255E~17 2.210E-18 2.144E-19 B.856E~20 8.706E-21
TE127M 2.223E+01 3.226E+00 2.390E-15 2.343E-16 2.302E-17 2.233E-18 1.817E-19 9.068E-20 0.000E+00
XE127 9.634E-06 9.208E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+C0 0.000E+00 0.000E+00 0.000E+00
TE129 8.774E+03 1.458E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00
TE129M 4.128E+02 2.240E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I129 1.764E-05 2.042E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05
XE129M 6.019E-03 1.085E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I131 3.014E+04 6.598E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.CO0E+00 0.000E+00
XE131M 1.477E+02 4.984E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs132 5.146E-02 5.363E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0Q0
XE133 7.820E+04 1.080E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs134 1.281E+01 9.180E+00 5.928E-02 4.236E-02 3.026E-02 2.162E-02 1.545E-02 1.104E-02 7.888E-03
Cs135 4.949E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05
Cs136 6.882E+01 2.791E-07 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA136M 1.134E+01 4.599E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.00Q0E+00
Cs137 9.143E+01 8.936E+01 6.319E+01 6.174E+01 6.033E+01 5.895E+01 5.761E+01 5.629E+01 5.501E+01
BA137M 9.002E+01 8.453E+01 5.977E+01 5.841E+01 5.707E+01 5.577E+01 5.450E+01 5.325E+01 5.204E+01
LAl138 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13 1.836E-13
BAl40 5.146E+04 1.301E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0CO0E+00 0.000E+00 0.000E+00
LAl40 4.689E+04 1.498E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CEl41 2.439E+04 1.030E+01 0.000E+00 0.000E+00C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CEl42 2.510E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E~08
PR143 4.283E+04 4.069E-04 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE1l44 3.057E+03 1.255E+03 1.979E-03 8.123E-04 3.334E-04 1.368E-04 5.614E-05 2.304E-05 9.456E-06
PR144 5.354E+03 1.255E+03 1.979E-03 8.123E-04 3.334E-04 1.368E-04 5.615E-05 2.304E-05 9.456E-06
PR144M 3.715E+01 1.505E+01 2.375E-05 9.747E-06 4.000E-06 1.642E-06 6.737E-07 2.765E-07 1.135E-07
ND144 5.267E-14 7.211E-13 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

8;;2EN2 v2.1 (8-1-91), Run on 05/19/97 at 17:06:51

417.0HR 1.0YR 16.0YR 17.0YR 18.0YR 19.0YR 20.0YR 21.0YR 22.0YR
PM146 2.290E-04 2.019E-04 3.048E-05 2.687E-05 2.369E-05 2.089E-05 1.841E-05 1.623E-05 1.431E-05
SM146 1.511E-13 9.393E-13 5.921E-12 6.026E-12 6.119E-12 6.200E-12 6.272E-12 6.336E-12 6.392E-12
ND147 1.990E+04 2.282E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM147 1.341E+02 2.816E+02 5.352E+00 4.109E+00 3.155E+00 2.422E+00 1.860E+00 1.428E+00 1.097E+00
SM147 1.511E-11 2.103E-09 8.876E-09 8.907E-09 8.930E-09 8.948E-09 8.962E-09 8.972E-09 8.980E-09
PM148 5.566E+02 3.689E-03 0.000E+00 0.0C0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM148M 3.009E+01 6.551E-02 0.000E+00 0.000E+0Q 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM148 7.786E-16 2.226E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15
SM149 2.068E-15 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14
EU1S0 §.210E-10 8.054E-10 6.034E-10 5.918E-10 5.806E-10 5.695E-10 5.586E-10 5.480E-10 5.375E-10
SM151 6.898E-01 8.822E-01 7.860E-01 7.800E-01 7.740E-01 7.680E-01 7.621E-01 7.563E-01 7.505E-01
EU152 9.365E-04 8.900E-04 4.143E-04 3.938E-04 3.742E-04 3.556E-04 3.379E-04 3.211E-04 3.052E-04
GD152 3.527E~-17 3.938E-17 5.607E-17 5.679E-17 5.748E-17 5.813E~17 5.87SE-17 5.934E-17 5.990E-17
GD153 1.293E-03 4.542E-04 6.958E-11 2.444E-11 8.587E-12 3.017E-12 1.060E-12 3.723E-13 1.308E~13
EU154 8.288E-01 7.646E-01 2.282E-01 2.106E-01 1.943E-01 1.792E-01 1.653E-01 1.525E-01 1.407E-01
EU155 2.027E+00 1.766E+00 2.171E-01 1.888E-01 1.641E-01 1.427E-01 1.241E-01 1.079E-01 9.384E-02
EU156 2.253E+02 1.326E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB160 6.547E-02 1.974E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB1l61 1.750E+00 2.263E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HO166M 6.037E-09 6.034E-09 5.982E-09 5.978E-09 5.975E-09 5.972E-09 5.968E-09 5.965E-09 5.961E-09
ER169 7.095E-06 1.426E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T™170 6.444E-09 8.996E-10 1.343E-22 1.343E-22 1.343E-22 1.343E-22 1.343E-22 1.343E-22 1.343E-22
™171 1.418E-11 9.883E-12 4.395E-14 3.063E-14 2.135E-14 1.488E-14 1.037E-14 7.227E-15 5.037E-15
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

echo off

echo * K *
echo ** ORIGEN?2 *x
echo * K * %

copy mtr4.INP tape5.inp >nul

REM (NOT USED IN THIS CASE) copy mtr4.u3 tape3.inp >nul

copy \origen2\libs\decay.lib+\origen2\libs\atr.lib tape9.inp >nul

copy \origen2\libs\gxuo2brm.lib tapelO.inp >nul

\origen2\code\origen2

echo finished with origen2 calculation

rem combine and save files from run

copy tapel2.out+tape6.out mtrd.u6 >nul

copy tapel3.out+tapell.out mtr4.ull >nul

ren tape7.out mtr4.pch

ren tapelS.out mtrd.dbg

ren tapel6.out mtrd.vxs

ren tape50.out mtréd.ech

rem cleanup files

del tape*.inp

del tape*.out

eChO khhkhkkkhhkhkhkhhkhhkhkhkhrkhkhkhhkhdhdhhkhkhhhkhdhkhdbdbdhdhhhkhkhhkhhbhkhrhhbrrrrhhhkhkhkdhkhkhkihdhkdhd
echo %k ok ok ok ok ok ok ek keoh ok Kok e O R I G E N 2 - Version 2_1 K %k Kk dok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ke ok ke
eChO K Kk ke de ok kK ok ok ok ke ke ok k ke ko Kk ke ke ok Execution Completed e de d ok de ke ok ke ko e ke ke ke ok ke ok ke ke ke ke ok ke ke ke ke
echo dhhkhhkdkhdhhkdkhhkhhhkhrbhhbhkhhhbhkhhhkdrhhkhhhbhdhbhkhkhbdkhrhkhhkdkhohkdhhkhhdhdhkhdhkhhkkhdhkhdkhihkikx

echo on
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

-1
-1
-1
RDA ORIGEN2, VERSION 2.1 (8-1-91) MTR
BAS ONE MTR ELEMENT
cut -1
LIP 000
LIB 0 123 204 908 909 9 50 0 4 O
TIT ONE CYCLE FOR ONE MTR ELEMENT
PHO 101 102 103 10
INP -1 1 -1 -1 1 1
MOV -1 1 0 1.0
HED 1 ELEMENT
BUP
IRP 50.0 1.626 1 2 32
IRP 100.0 1.626 2 3 30
IRP 200.0 1.626 3 4 30
IRP 300.0 1.626 4 5 30
IRP 400.0 1.626 5 6 30
IRP 417.0 1.626 6 7 30
BUP
OPTL 8 8888 8 5888 8 888 8 8 8888 8 8 88
OPTA 8 8885 8 5888 8 8888 8 8888 8 888
OPTF 8 8885 8 5888 8 8888 8 8888 8 888
MoV 7 1 0 1.0
DEC 1. 1 2 5 4
DEC 23. 2 3 5 0
DEC 24. 3 4 5 0
DEC 25. 4 5 5 0
DEC 26. 5 6 5 0
DEC 27. 6 7 5 0
DEC 28. 7 8 5 0
DEC 29. 8 9 5 0
OUuT -9 1 -1 0
OuT 9 1 -1 0
END

2 922340 2.317 922350 200. 922360 .4343 922380 11.53 FUEL 93.3%
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

mtrd
ORIGEN2 V2.1 (8-1-91), Run on 05/19/97 at 17:07:27

417.0HR 1.0YR 23.0YR 24.0YR 25.0YR 26.0YR 27.0YR 28.0YR 29.0YR
TL207 5.784E-14 1.471E-10 5.061E-08 5.468E-08 5.876E-08 6.295E-08 6.724E-08 7.164E-08 7.613E-08
TL208 2.111E-09 1.505E-07 4.366E-07 4.342E-07 4.302E-07 4.262E-07 4.223E~07 4.183E-07 4.143E-07
TL209 8.058E-15 1.125E-13 2.443E-12 2.559E-12 2.675E-12 2.793E-12 2.911E-12 3.031E-12 3.151E-12
PB209 3.345E-13 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
PB210 1.182E-14 3.713E-13 2.756E-09 3.108E-09 3.488E-09 3.895E-09 4.331E-09 4.795E-09 5.290E-09
PB211 5.800E-14 1.475E-10 5.075E-08 5.484E-08 5.893E-08 6.313E-08 6.743E~08 7.184E-08 7.634E-08
PB212 5.698E-09 4.188E-07 1.215E-06 1.209E-06 1.197E-06 1.186E-06 1.175E-06 1.164E-06 1.153E-06
PB214 3.381E-14 2.836E-11 1.368E-08 1.489E-08 1.615E-08 1.747E-08 1.883E-08 2.024E-08 2.171E-08
BI210 4.723E-15 3.713E-13 2.756E-09 3.110E-09 3.490E-09 3.897E-09 4.333E-09 4.798E~09 5.293E-09
BI211 5.800E-14 1.475E-10 S5.075E-08 5.484E-08 5.893E-08 6.313E-08 6.743E-08 7.184E-08 7.634E-08
BI212 5.876E-09 4.188E-07 1.215E-06 1.209E-06 1.197E-06 1.186E-06 1.175E-06 1.164E-06 1.153E-06
BI213 3.730E-13 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
BI214 3.381E-14 2.836E-11 1.368E-08 1.489E-08 1.615E-08 1.747E-08 1.883E-08 2.024E~08 2.171E-08
PO210 8.648E~-17 1.595E-13 2.756E-09 2.915E-09 3.247E-09 3.630E-09 4.044E-09 4.487E-09 4.960E-09
PO211 1.624E-16 4.130E-13 1.421E-10 1.535E-10 1.650E-10 1.768E-10 1.888E-10 2.011E-10 2.138E-10
PO212 3.765E-09 2.683E-07 7.785E-07 7.743E-07 7.672E-07 7.601E-07 7.530E-07 7.459E-07 7.388E-07
P0213 3.650E-13 5.098E-12 1.107E-10 1.159E-10 1.212E-10 1.265E-10 1.319E-10 1.373E-10 1.427E-10
PO214 2.386E-11 2.835E-11 1.368E-08 1.489E-08 1.615E-08 1.746E-08 1.883E-08 2.024E-08 2.171E-08
PO215 5.656E-14 1.475E-10 5.07SE-08 5.484E-08 5.893E-08 6.313E-08 6.743E-08 7.184E-08 7.634E-08
PO216 6.236E-09 4.188E-07 1.215E-06 1.209E-06 1.197E-06 1.186E-06 1.175E-06 1.164E-06 1.153E-06
PO218 3.382E-14 2.836E-11 1.368E-08 1.489E~08 1.616E-08 1.747E-08 1.883E-08 2.025E-08 2.171E-08
AT217 3.730E-13 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
RN218 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RN219 5.656E-14 1.475E-10 5.075E-08 5.484E-08 5.893E-08 6.313E-08 6.743E-08 7.184E-08 7.634E-08
RN220 6.236E-09 4.188E-07 1.215E-06 1.209E-06 1.197E-06 1.186E-06 1.175E-06 1.164E-06 1.153E-06
RN222 3.380E-14 2.836E-11 1.368E-08 1.489E-08 1.616E-08 1.747E-08 1.883E-08 2.025E-08 2.171E-08
FR221 3.730E-13 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
FR223 6.043E-15 2.035E-12 7.004E~10 7.552E-10 8.115E-10 8.693E-10 9.286E-10 9.893E-10 1.051E-09
RA222 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RA223 5.655E-14 1.475E-10 5.075E-08 5.484E-08 5.893E-08 6.313E-08 6.743E-08 7.184E-08 7.634E-08
RA224 6.235E-09 4.188E-07 1.215E-06 1.209E-06 1.197E-06 1.186E-06 1.175E-06 1.164E-06 1.153E-06
RA225 1.709E-12 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
RA226 5.993E-14 2.836E-11 1.368E-08 1.489E-08 1.616E-08 1.747E-08 1.883E-08 2.025E-08 2.171E-08
RA228 9.619E-19 1.157E-15 3.138E-13 3.339E-13 3.542E-13 3.746E-13 3.952E-13 4.160E-13 4.368E-13
AC225 3.729E-13 5.210E-12 1.131E-10 1.185E-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

g;;éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:07:27
417.0HR 1.0YR 23.0YR 24.0YR 25.0YR 26.0YR 27.0YR 28.0YR 29.0YR
AC227 4.378E-13 1.475E-10 5.075E~08 5.472E-08 5.880E-08 6.299E-08 6.729E-08 7.169E-08 7.618E-08
AC228 5.139E-11 1.157E-15 3.138E-13 3.339E-13 3.542E-13 3.747E-13 3.953E-13 4.160E-13 4.369E-13
TH226 2.383E-11 1.233E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00
TH227 2.428E-13 1.455E-10 5.005E-08 5.408E-08 5.812E-08 6.226E-08 6.650E-08 7.085E-08 7.529E-08
TH228 1.088E-08 4.187E-07 1.215E-06 1.204E-06 1.193E-06 1.182E-06 1.171E-06 1.160E-06 1.149E-06
TH229 7.593E-13 5.210E-12 1.131E~10 1.18SE-10 1.239E-10 1.293E-10 1.348E-10 1.403E-10 1.459E-10
TH230 5.688E-09 1.250E-07 2.750E-06 2.869E-06 2.988E-06 3.108E-06 3.227E-06 3.346E-06 3.465E-06
TH231 1.472E-03 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
TH232 5.589E-16 2.258E-14 5.070E-13 5.290E-13 5.510E-13 5.731E-13 5.951E-13 6.171E-13 6.391E-13
TH234 1.505E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA231 7.872E~10 8.429E-09 1.737E-07 1.812E-07 1.887E-07 1.963E-07 2.038E-07 2.114E-07 2.189E-07
PA233 5.346E-06 9.607E-05 9.611E-05 9.612E-05 9.613E~05 9.613E-05 9.613E-05 9.614E-05 9.614E-05
PA234M 2.089E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
PA234 5.270E~07 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09 4.917E-09
U230 2.381E-11 1.232E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U232 1.336E-06 1.359E-06 1.185E-06 1.174E-06 1.162E-06 1.151E-06 1.140E-06 1.130E-06 1.119E-06
U233 4.692E~08 4.734E-08 5.658E-08 5.704E-08 5.751E-08 5.797E-08 5.844E-08 5.890E-08 5.937E-08
U234 1.325E-02 1.325E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02 1.326E-02
U23s 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04 3.550E-04
U236 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04 4.463E-04
u237 6.653E+03 9.971E-06 3.458E-06 3.295E-06 3.140E-06 2.993E-06 2.852E-06 2.718E-06 2.590E-06
U238 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06 3.782E-06
U240 2.718E-01 5.600E-14 5.600E-14 5.600E-14 5.600E~14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
NP235 3.633E-07 1.917E-07 1.497E-13 7.901E-14 4.169E-14 2.200E-14 1.161E-14 6.127E-15 3.233E-15
NP236 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10 1.535E-10
NP237 3.861E-05 9.607E-05 9.611E-05 9.611E-05 9.612E-05 9.612E-05 9.612E-05 9.613E-05 9.613E-05
NP238 2.028E+02 5.535E-10 5.007E-10 4.984E-10 4.961E-10 4.939E-10 4.916E-10 4.894E-10 4.871E-10
NP239 1.338E+04 7.385E-07 7.370E-07 7.369E-07 7.369E-07 7.368E-07 7.367E-07 7.367E-07 7.366E-07
NP240M 2.975E+01 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14 5.600E-14
PU236 2.492E-06 2.568E-06 1.222E-08 9.589E-09 7.522E-09 5.902E-09 4.631E-09 3.634E-09 2.853E-09
PU237 1.675E-05 6.501E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU238 1.823E-02 3.138E-02 2.637E-02 2.617E-02 2.596E-02 2.575E-02 2.555E-02 2.535E-02 2.515E-02
PU239 1.107E-02 1.468E-02 1.467E-02 1.467E-02 1.467E-02 1.467E-02 1.467E-02 1.467E-02 1.467E-02
PU240 3.315E-03 3.317E-03 3.309E-03 3.308E-03 3.308E-03 3.308E-03 3.307E-03 3.307E-03 3.307E-03
PU241 4.265E-01 4.064E-01 1.409E-01 1.343E-01 1.280E-01 1.220E-01 1.163E-01 1.108E-01 1.056E-01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg;éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:07:27
417.0HR 1.0YR 23.0YR 24.0YR 25.0YR 26.0YR 27.0YR 28.0YR 29.0YR
PU242 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.311E-07 5.310E-07
PU243 8.326E~01 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
PU244 5.607E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14 5.608E-14
PU246 4.516E-10 3.319E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
AM241 7.331E-06 6.745E-04 9.315E-03 9.520E-03 9.715E-03 9.900E-03 1.007E-02 1.024E-02 1.040E-02
AM242M 1.112E-07 1.107E-07 1.001E-07 9.967E~08 9.922E-08 5.877E-08 9.832E-08 9.787E-08 9.743E-08
AM242 2.574E-02 1.101E-07 9.963E-08 9.918E-08 9.872E-08 93.827E-08 9.783E-08 9.738E-08 9.694E-08
AM243 6.748E-07 7.385E-07 7.370E-07 7.369E-07 7.369E-07 7.368E~07 7.367E-07 7.367E-07 7.366E-07
AM245 1.221E-06 2.495E-21 6.894E-29 6.893E-29 6.893E-29 6.893E-29 6.893E-29 6.893E-29 6.893E-29
AM246 4.521E-10 3.324E-20 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28 3.058E-28
CM241 4.148E-11 3.661E-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CM242 2.806E-04 7.808E-05 8.239E-08 8.211E-08 8.175E-08 8.139E-08 8.102E-08 8.065E-08 8.028E-08
CM243 1.372E-08 1.339E-08 7.840E-09 7.651E-09 7.468E-09 7.288E-09 7.113E-09 6.942E-09 6.775E-09
CM244 9.409E-06 9.228E-06 3.976E-06 3.827E-06 3.683E-06 3.545E-06 3.411E-06 3.283E-06 3.160E-06
CM245 1.767E-10 1.769E-10 1.766E-10 1.766E-10 1.766E-10 1.766E-10 1.765E-10 1.765E-10 1.765E-10
CM246 3.960E-12 3.962E-12 3.949E-12 3.949E-12 3.948E-12 3.948E-12 3.947E-12 3.947E-12 3.946E-12
CM247 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18 1.414E-18
CM248 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19 4.315E-19
CM250 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27 1.223E-27
BK249 3.616E-16 1.720E-16 4.753E-24 4.753E-24 4.753E-24 4.753E-24 4.753E-24 4.753E-24 4.753E-24
BK250 7.667E-15 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28 1.712E-28
CF249 2.334E-21 5.202E-19 9.109E-19 9.091E-19 9.073E-19 9.055E-19 9.037E-19 9.019E-19 9.001E-19
CF250 1.359E-18 1.491E-18 4.654E~19 4.407E-19 4.174E-19 3.953E-19 3.743E-19 3.545E-19 3.357E-19
CF251 2.130E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21 2.134E-21
CF252 1.597E-20 1.597E-20 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H 3 3.995E-01 3.777E-01 1.099E-01 1.039E-01 9.819E-02 9.283E-02 8.777E-02 8.298E-02 7.845E-02
BE 10 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09 2.523E-09
C 14 1.018E-07 1.017E-07 1.015E-07 1.015E-07 1.014E-07 1.014E-07 1.014E-07 1.014E-07 1.014E-0Q7
SE 79 3.658E-04 3.661E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.660E-04 3.659E-04 3.659E-04
KR 81 1.174E~11 1.174E-11 1.174E-li 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11 1.174E-11
KR 85 1.114E+01 1.060E+01 2.556E+00 2.396E+00 2.246E+00 2.106E+00 1.974E+00 1.850E+00 1.734E+00
RB 86 3.696E+00 4.727E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 87 2.447E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08 2.458E-08
SR 89 1.380E+04 9.183E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 90 8.809E+01 8.603E+01 5.096E+01 4.976E+01 4.859E+01 4.745E+01 4.633E+01 4.524E+01 4.418E+01
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories

mtr4
ORIGEN2 V2.1 (8-1-91),

NB

ZR

NB

NB

ZR

NB

NB

TC

TC

90
91
92
93
93M
94
95
95
95M
98
99

RH102

RU103

RH103M

RU106

RH106

AG106

PD107

AG108

AG108M

AG109M

CD109

AG110

AGl10M

AGl1l

CD113M

IN114

IN114M

CD115M

IN115

IN115M

SN117M

SN119M

SN121M

SN123

as a Function of Decay (Continued)

417.0HR

7.441E+01
1.435E+04
9.289E-11
1.825E-03
2.351E-06
1.952E-08
1.49SE+04
2.355E+03
7.755E+01
3.903E-10
9.667E-03
1.595E-05
1.129E+04
1.017E+04
1.846E+02
3.065E+03
3.450E-12
1.348E-05
9.308E-04
9.937E-11
6.810E+02
3.052E-09
1.004E+02
1.136E-01
2.899E+02
1.129-02
9.984E-05
5.090E-06
4.596E+00
9.09S5E-15
1.991E+02
3.262E-03
1.650E-01
7.926E-05

6.894E+00

Run on 05/19/97

1.0YR

.606E+01
.970E+02
.400E-21
.891E-03
.149E-05
.952E-08
.860E+02
.342E+02
.122E+00
.903E-10
.273E-02
.256E-05
.797E+01
.620E+01
.283E+01
.283E+01
.003E-25
.350E-05
.796E~-12
.883E-11
.768E-09
.768E-09
.485E-04
.124E-02
.077E-13
.088E-02
.931E-08
.063E-08
.574E-02
.275E-14
.106E-06
.596E-11
.873E-02
.817E-05
.711E-01

23.0YR

5.098E+01
0.000E+00
0.000E+00
1.891E-03
1.241E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273E-02
6.536E-08
0.000E+00
0.000E+00
2.498E-05
2.498E-05
0.000E+00
1.350E-05
7.800E-12
8.764E-11
1.082E-14
1.082E-14
1.145E-13
8.612E-12
0.000E+00
3.825E-03
0.000E+00
0.000E+00
0.000E+00
1.275E~14
0.000E+00
0.000E+00
7.881E-12
5.761E-05

1.820E-19

at 17:07:

24.0YR

4.978E+01
0.000E+00
0.000E+00
1.891E-03
1.268E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273e-02
5.147E-08
0.000E+00
0.000E+00
1.256E-05
1.256E-05
0.000E+00
1.350E-05
7.758E-12
8.717E-11
6.272E-15
6.272E-15
4.159E-14
3.127E-12
0.000E+00
3.648E-03
0.000E+00
0.000E+00
0.000E+00
1.275E-14
0.000E+00
0.000E+00
2.805E-12
5.682E-05
5.839E-20

27

25.0YR

4.861E+01
0.000E+0Q0
0.000E+00
1.891E-03
1.295E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273E-02
4.053E~08
0.000E+00
0.000E+00
6.314E-06
6.314E-06
0.000E+00
1.350E-05
7.716E-12
8.669E-11
3.635E~15
3.635E-15
1.510E-14
1.135E-12
0.000E+00
3.478E-03
0.000E+00
0.000E+00
0.000E+00
1.275E-14
0.000E+00
0.000E+00
9.980E-13
5.603E-05
5.610E-20
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5.
5.

26.0YR

746E+01
000E+00Q

000E+00

.891E-03

.320E-03

951E-08
000E+00
000E+00

.000E+00
.903E-10
.273E-02
.191E-08
.000E+00
.000E+00
.174E-06
.174E-06
.000E+00
.350E-05
.674E-12
.622E-11
.106E-15

.106E-15

482E-15

.122E-13
.000E+00
.317E-03
.000E+00
.000E+00

.000E+00

275E-14

.000E+00
.000E+00

.551E-13

526E-05

390E-20

27.0YR

4.635E+01
0.000E+00
0.000E+00
1.891E-03
1.343E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273E-02
2.513E-08
0.000E+00
0.000E+00
1.596E-06
1.596E-06
0.000E+00
1.350E-05
7.632E-12
8.575E-11
1.221E-15
1.221E-15
1.990E-15
1.497E-13
0.000E+00
3.163E-03
0.000E+00
0.000E+00
0.000E+00
1.275E-14
0.000E+00
0.000E+00
1.264E-13
5.450E-05
5.179E-20

28.0YR

4.526E+01
0.000E+00
0.000E+00
1.891E-03
1.366E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273E-02
1.978E-08
0.000E+00
0.000E+00
8.024E-07
8.024E-07
0.000E+00
1.350E-05
7.590E-12
8.529E-11
7.073E-16
7.073E-16
7.226E-16
5.433E-14
0.000E+00
3.016E-03
0.000E+00
0.000E+00
0.000E+00
1.275E-14
0.000E+00
0.000E+00
4.497E-14
5.375E-05

0.000E+00

29.0YR

4.419E+01
0.000E+00
0.000E+00
1.891E-03
1.387E-03
1.951E-08
0.000E+00
0.000E+00
0.000E+00
3.903E-10
1.273e-02
1.558E-08
0.000E+00
0.000E+00
4.034E-07
4.034E-07
0.000E+00
1.350E~-05
7.549E-12
8.482E-11
4.099E-16
4.098E-16
2.624E-16
1.973E-14
0.000E+00
2.876E-03
0.000E+00
0.000E+00
0.000E+00
1.275E-14
0.000E+00
0.000E+00
1.600E-14
5.301E-05
0.000E+00




Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gﬁ;éENZ V2.1 (8-1-91), Run on 05/19/97 at 17:07:27
417.0HR 1.0YR 23.0YR 24 .0YR 25.0YR 26.0YR 27.0YR 28.0YR 29.0YR
TE123 7.151E-18 9.638E-18 3.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18 9.978E-18
TE123M 8.629E-05 1.040E-05 6.381E-26 6.381E-26 6.381E~-26 6.381lE-26 6.381E-26 6.381E-26 6.381E-26
SB124 4.570E-01 6.814E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 1.508E+02 5.924E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB125 4.987E+00 5.014E+00 2.038E-02 1.587E-02 1.236E~02 9.620E-03 7.490E-03 5.832E-03 4.541E-03
TE125M 1.057E-01 1.205E+00 4.973E-03 3.872E-03 3.015E~03 2.347E-03 1.828E-03 1.423E-03 1.108E-03
SN126 3.253E~04 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
SB126 8.989E+00 4.555E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05 4.553E-05
SB126M 6.993E+00 3.253E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04 3.252E-04
TE127 1.820E+03 3.160E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE127M 2.223E+01 3.226E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE127 9.634E-06 9.208E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00QE+00
TE129 8.774E+03 1.458E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE129M 4.128E+02 2.240E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I129 1.764E-05 2.042E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05 2.043E-05
XE129M 6.019E-03 1.085E-16 0.000E+00 0.000E+00 0.000E+00 0.0Q0E+00 0.000E+00 0.000E+00 0.000E+00
I131 3.014E+04 6.598E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00
XE131M 1.477E+02 4.984E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs132 5.146E-02 5.363E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE133 7.820E+04 1.080E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs134 1.281E+01 9.180E+00 5.636E~-03 4.027E-03 2.877E-03 2.056E-03 1.469E-03 1.050E-03 7.499E-04
Cs135 4.949E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05 7.902E-05
Cs136 6.882E+01 2.791E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0COE+00
BA136M 1.134E+01 4.599E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00
Cs137 9.143E+01 8.936E+01 5.375E+01 5.252E+01 5.132E+01 5.015E+01 4.901E+01 4.789E+01l 4.679E+01
BA137M 9.002E+01 8.453E+01 5.085E+01 4.969E+01 4.855E+01 4.744E+01l 4.636E+01 4.530E+01 4.427E+01
LA138 1.836E-13 1.836E-13 1.836E~13 1.836E-13 1.836E-13 1.836E-13 1.836E~13 1.836E-13 1.836E-13
BA140 5.146E+04 1.301E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LAl40 4.689E+04 1.498E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE1l41 2.439E+04 1.030E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000CE+00 0.000E+00
CEl42 2.510E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08 2.525E-08
PR143 4.283E+04 4.069E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CEl44 3.057E+03 1.255E+03 3.881E-06 1.593E-06 6.536E~07 2.682E-07 1.101E-07 4.518E-08 1.854E-08
PR144 5.354E+03 1.255E+03 3.881E-06 1.593E-06 6.536E-07 2.682E-07 1.101E-07 4.518E-08 1.854E-08
PR144M 3.715E+01 1.505E+01 4.657E-08 1.911E-08 7.843E-09 3.219E~09 1.321E-09 5.421E-10 2.225E-10
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Attachment B: ORIGEN2 Inputs and Outputs for Calculating MTR Element Inventories
as a Function of Decay (Continued)

gg;éENZ v2.1 (8-1-91), Run on 05/19/97 at 17:07:27

417.0HR 1.0YR 23.0YR 24.0YR 25.0YR 26.0YR 27.0YR 28.0YR 29.0YR
ND144 5.267E-14 7.211E-13 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12 1.186E-12
PM146 2.290E-04 2.019E-04 1.262E-05 1.112E-05 9.805E-06 8.644E-06 7.621E-06 6.718E-06 5.923E-06
SM146 1.511E-13 9.393E-13 6.441E-12 6.484E-12 6.523E-12 6.556E-12 6.586E-12 6.612E-12 6.635E-12
ND147 1.990E+04 2.282E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM147 1.341E+02 2.816E+02 8.414E-01 6.461E-01 4.961E-01 3.809E-01 2.924E-01 2.245E-01 1.724E-01
SM147 1.511E-11 2.103E-09 8.987E-09 8.991E-09 8.995E-09 8.998E-09 9.000E-09 9.002E-09 9.003E-09
PM148 5.566E+02 3.689E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM148M 3.009E+01 6.551E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0C0E+00 0.000E+00
SM148 7.786E-16 2.226E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15 2.227E-15
SM149 2.068E-15 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14 1.130E-14
EU150 8.210E-10 8.054E-10 5.273E-10 5.172E-10 5.074E~10 4.977E-10 4.882E-10 4.789E-10 4.698E-10
SM151 6.898E-01 8.822E-01 7.447E-01 7.390E-01 7.333E-01 7.277E-01 7.221E-01 7.166E-01 7.111E-01
EU152 9.365E-04 8.900E-04 2.900E-04 2.756E-04 2.619E-04 2.48B9E-04 2.365E-04 2.248E-04 2.136E-04
GD152 3.527E-17 3.938E-17 6.043E-17 6.093E-17 6.141E-17 6.187E-17 6.231E-17 6.272E-17 6.311E-17
GD153 1.293E-03 4.542E-04 4.595E-14 1.614E-14 5.671E-15 1.992E-15 6.998E-16 2.458E-16 8.635E-17
EU154 8.288E-01 7.646E-01 1.298E-01 1.198E-01 1.105E-01 1.019E-01 9.405E-02 8.677E-02 8.005E-02
EU155 2.027E+00 1.766E+00 8.160E-02 7.095E-02 6.170E-02 5.365E-02 4.665E-02 4.057E-02 3.528E-02
EU1S56 2.253E+02 1.326E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB160 6.547E-02 1.974E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB161 1.750E+00 2.263E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HOl66M 6.037E-09 6.034E-09 5.958E~09 5.954E~-09 5.951E-09 5.948E-09 5.944E-09 5.941E-09 5.937E-09
ER169 7.095E-06 1.426E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 C.000E+00
TM170 6.444E-09 8.996E-10 1.389E-28 1.389E-28 1.389E-28 1.389E-28 1.389E-28 1.389E-28 1.389E-28
T™171 1.418E-11 9.883E-12 3.512E-15 2.448E-15 1.706E~15 1.189E-15 8.287E-16 5.776E-16 4.025E-16
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Attachment C: Listing of FORTRAN Program REDUCE1

PROGRAM REDUCE1

c
C-—m==—=- WRITTEN BY D.R. WENZEL
C
c TO REDUCE ORIGEN2 OUTPUT
c FOR CPP TANK FARM LEAK STUDY
c
CHARACTER * 1 ORGLINE(132), DCYTME(9)
CHARACTER * 3 PBRK, PBREAK
CHARACTER * 5 SUM, TOTAL
CHARACTER * 7 BEGIN, START
CHARACTER * 9 RUN
CHARACTER * 12 DESC
CHARACTER * 132 BUFFER
C
EQUIVALENCE (DCYTME,ORGLINE(23)), (PBRK,ORGLINE(1)),
+ (SUM, ORGLINE(2)), (BEGIN,ORGLINE(23))
C
DATA PBRERK /'1 '/
DATA TOTAL /'TOTAL'/
DATA START /'7 NUCLID'/
C
Com———- DETERMINE RUN NAME
C
CALL GETCL (RUN)
C
C-——mm=—- OPEN INPUT AND OUTPUT FILES
C
OPEN (3, FILE ='REDUCE.IN', STATUS='OLD', FORM='FORMATTED',
+ ERR = 900)
OPEN (6, FILE ='REDUCE.QUT', STATUS='UNKNOWN', ERR = 920)
+
C
PRINT *, 'Working -- have patience.'’
C
IFLAG = 0
WRITE(6,600) RUN
600 FORMAT (A9)
READ(3,300) ORGLINE
300 FORMAT (132A1)
READ(3,300) ORGLINE
WRITE(6,300) ORGLINE
C
C-=-m=—=- SEARCH FOR BEGINNING OF DESIRED DATA
c
30 READ(3,300,END=999) ORGLINE
IF(BEGIN .NE. START) GO TO 30
c
C-==———-- BEGIN SEARCHING FOR SELECTED RADIONUCLIDES
c READ (3, 300,END=999) ORGLINE
READ (3, 300,END=999) ORGLINE
IF(IFLAG .EQ. 0) THEN
WRITE(6,300) ORGLINE
C WRITE(6,310) DCYTME
C 310 FORMAT (16X, SAl)

IFLAG = 1
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Attachment C: Listing of FORTRAN Program REDUCEI1 (Continued)

ENDIF
C
40 READ(3,300,END=999) ORGLINE
IF(PBRK .EQ. PBREAK) GO TO 50
IF(SUM .EQ. TOTAL) GO TO 60
WRITE (BUFFER, 300) ORGLINE
READ (BUFFER, 400) DESC, VALUE
400 FORMAT (A12,10X,E9.4)
IF(VALUE .LE. 0.) GO TO 40
WRITE (6,300) ORGLINE
GO TO 40
C
Cr———=- SKIP LINES OF PAGE BREAK
C
50 DO 55 I=1,8
READ (3, 300,END=999) ORGLINE
55 CONTINUE
c
GO TO 40
C
C-=mm=—=- WRITE BLANK LINE FOLLOWING A TOTAL AND THEN SEARCH FOR
C MORE OUTPUT
C
60 WRITE(6,420)
420 FORMAT(' ')
GO TO 30
C
C-=m—m==- ERROR STATEMENTS
C

900 WRITE(6,9000)
9000 FORMAT (2X, 'ERROR IN OPENING FILE 3')
GO TO 999

920 WRITE(6,9020) :
9020 FORMAT (2X, 'ERRCR IN OPENING FILE 6')

GO TO 999
C
Commmmmmm PROGRAM END
C
999 CONTINUE
END
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Attachment D: Listing of FORTRAN Program REDUCE71

Qoo

[eNOKS! [eNeNe! QO

[eNOKe!

+

PROGRAM REDUCE71

WRITTEN BY D.R. WENZEL

TO NORMALIZE AND SUM ORIGEN2 OUTPUTS

FOR CPP
CHARACTER * 1 ORGLINE1 (11
ORGLINE4 (11
ORGLINE9 (11

CHARACTER * 9 RUN
CHARACTER * 12 DESCl, DES
DESC7, DES
CHARACTER * 111 BUFFERL,
BUFFERT7,
REAL * 4 VALUEL1(9),
VALUE7 (9),
REAL * 4 MTR1(9), MT
REAL * 4 RED1(9), RE
AGE OF MTR FUEL 1 2
PROCESSING YEAR 73
DATA MTR1 /0., 0., 0
DATA RED1 /1., 1., 1.
AGE OF MTR FUEL 9
PROCESSING YEAR 66
DATA MTR2 /0., 0., 451.
DATA RED2 /1., 1., 1
AGE OF MTR FUEL 16
PROCESSING YEAR 59
DATA MTR3 /0., 0., 91.
DATA RED3 /1., 1., 1
AGE OF MTR FUEL 23
PROCESSING YEAR 0
DATA MTR4 /O., 0., 0.
DATA RED4 /1., 1., 1.

DETERMINE RUN NAME

CALL GETCL (RUN)

OPEN INPUT AND OUTPUT

OPEN(1,FILE ='MTR1.0UT',
ERR = 900)
OPEN(2,FILE ='MTR2.0UT',

ERR = 900)
OPEN(3,FILE ='MTR3.0UT',
ERR = 900)
OPEN (4, FILE ='MTR4.0UT’,
ERR = 900)

1),
1),

ORGLINEZ2(111),
ORGLINE7(111),

1), ORGLINEA(11l1)
C2, DESC3, DESC4,
C8, DESCS, DESCA
BUFFERZ2, BUFFER3, BUFFER4,
BUFFER8, BUFFERS, BUFFERA
VALUEZ2 (%), VALUE3(9), VALUE4(9),
VALUES (9), VALUE9(%9), VALUEA(9)
R2(9), MTR3(9), MTR4(9)
D2(9), RED3(9), RED4(9)
3 4 5 6 7
72 71 70 69 68
0., 0., 30., 0., 0.
' 1., 1., .92, 1., 1.
10 11 12 13 14
65 64 63 62 61
, 110., 505., 795., 0., 45.
., .48, 1., .44, .34, 1
17 18 19 20 21
58 57 56 55 54
, 292., 505., 712.,1064., 0.
. 1., 1., 1., 1., 1.
24 25 26 27 28
0 0 0 0 0
’ 0., 0., 0., 0., 0
’ 1., 1., 1., 1., 1
FILES

STATUS='OLD', FORM='FORMATTED',

STATUS='OLD', FORM="'FORMATTED',

STATUS='OLD', FORM='FORMATTED',

STATUS='OLD', FORM="'FORMATTED',

D-1
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Attachment D: Listing of FORTRAN Program REDUCE71 (Continued)

OPEN (6, FILE ='REDUCE.QUT', STATUS='UNKNOWN', ERR = 920)
OPEN(7,FILE ='ACT1.0UT', STATUS='OLD', FORM='FORMATTED',
ERR = 900) '

OPEN(8,FILE ='ACT2.0UT',

ERR = 9

OPEN(9,FILE ="ACT3.0UT',

ERR = 9

OPEN (10, FILE ='ACT4.0UT',

ERR = 9

00)
00)

00)

STATUS='OLD', FORM="'FORMATTED',
STATUS='OLD', FORM="'FORMATTED',

STATUS='0OLD', FORM='FORMATTED'

PRINT *, 'Working -- have patience.'

CORMTR 98.
CORACT 78.
WRITE (6, 600)
FORMAT (A9)

on

READ(1,300)
READ (2, 300)
READ (3, 300)
READ (4, 300)
READ (7, 300)
READ (8, 300)
READ (9, 300)
READ (10, 300)

689
36
RUN

READ PAST FIRST LINE

ORGLINE1
ORGLINE2
ORGLINE3
ORGLINE4
ORGLINE7
ORGLINES
ORGLINE9

ORGLINEA

FORMAT (111A1)

READ(1,300)
READ (2, 300)
READ (3, 300)
READ (4, 300)
READ(7,300)
READ (8, 300)
READ (9, 300)
READ (10, 300)

READ (1, 300)
READ (2, 300)
READ (3, 300)

READ(7,300)
READ (8, 300)
READ (9, 300)
READ (10, 300)

READ PAST SECOND LINE

ORGLINE1l
ORGLINE2
ORGLINE3
ORGLINE4
ORGLINE7?
ORGLINES
ORGLINES

ORGLINEA

READ PAST THIRD LINE

ORGLINE1
ORGLINEZ2
ORGLINE3

READ(4,300) ORGLINE4

ORGLINE7
ORGLINES
ORGLINEY

ORGLINEA

START DATA SUMMATION PROCESS

READ (1,300, END=999) ORGLINEl
READ (2,300, END=999) ORGLINE2
READ (3,300, END=999) ORGLINE3
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Attachment D: Listing of FORTRAN Program REDUCE71 (Continued)

READ (4, 300,END=999) ORGLINE4
READ (7,300, END=999) ORGLINE7
READ (8, 300, END=999) ORGLINES
READ (9, 300, END=9599) ORGLINES
READ(10,300,END=999) ORGLINEA
WRITE (BUFFER1, 300) ORGLINE1l
WRITE (BUFFER2, 300) ORGLINE2
WRITE (BUFFER3, 300) ORGLINE3
WRITE (BUFFER4, 300) ORGLINE4
WRITE (BUFFER7, 300) ORGLINE?
WRITE (BUFFER8,300) ORGLINES
WRITE (BUFFER9, 300) ORGLINES
WRITE (BUFFERA, 300) ORGLINEA
READ (BUFFER1, 400) DESC1, (VALUEl(I),I=1,9)
400 FORMAT (Al2,9X,9(1X,E9.4))
READ (BUFFER2, 400) DESC2, (VALUE2(I),
READ (BUFFER3,400) DESC3, (VALUE3(I),
READ (BUFFER4,400) DESC4, (VALUE4(I),
READ (BUFFER7,400) DESC7, (VALUE7(I),I
READ (BUFFERS, 400) DESC8, (VALUE8(I),I=1
)
)

HoH H
wowonon
=

~ <~ ~ ~ ~

O WY WY

)
)
)
)
)
READ (BUFFERS,400) DESC9, (VALUES(I),I=1,9)
READ (BUFFERA, 400) DESCA, (VALUEA(I),I=1,9)

c
Com———- CHECK TO BE SURE LISTS ARE IN THE SAME ORDER
C
NUM = 2
IF(DESC2 .NE. DESC1l) GO TO 930
NUM = 3
IF(DESC3 .NE. DESC1l) GO TO 931
NUM = 4
IF(DESC4 .NE. DESCl) GO TO 932
NUM = 7
IF(DESC7 .NE. DESC1l) GO TO 933
NUM = 8
IF(DESC8 .NE. DESC1l) GO TO 934
NUM = 9
IF(DESCS .NE. DESC1l) GO TO 935
NUM = 10
IF(DESCA .NE. DESCl) GO TO 936
SUM = 0.
DO 45, J=1,7
K=10 -7
SUM = SUM * RED4 (K)
SUM = SUM + VALUE4 (K) * MTR4 (K) * CORMTR
SUM = SUM + VALUEA(K) * MTR4 (K) * CORACT
45 CONTINUE
C

DO 46, J=1,7
K=10 -4

SUM = SUM * RED3 (K)
SUM = SUM + VALUE3(K) * MTR3(K) * CORMTR
SUM = SUM + VALUE9(K) * MTR3(K) * CORACT

46 CONTINUE
Do 47, J=1,7
K=10 - J
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Aattachment D: Listing of FORTRAN Program REDUCE71 (Continued)

SUM = SUM * REDZ2(K)
SUM = SUM + VALUEZ2(K) * MTR2(K) * CORMIR
SUM = SUM + VALUES8(K) * MTR2(K) * CORACT

47 CONTINUE
DO 48, J=1,7
K=10 ~-J
SUM = SUM * REDI1 (K)
SUM = SUM + VALUE1l(K) * MTR1(K) * CORMTR
48 CONTINUE
SUM = SUM + VALUE7(K) * MTR1(K) * CORACT
WRITE (6,401) DESC1,SUM
401 FORMAT (Al12,1PE10.3)

GO TO 40
C
Commmmmm— ERROR STATEMENTS
C

900 WRITE(6,9000)
9000 FORMAT (2X, 'ERROR IN OPENING FILE ')
GO TO 999

920 WRITE(6,9020)
9020 FORMAT (2X, "ERROR IN OPENING FILE 6')
GO TO 999

930 WRITE(6,9030) DESC1,DESC2,NUM
9030 FORMAT (2X,2(2X,A2),5X%,1I1)

GO TO 940

931 WRITE(6,9030) DESCl,DESC3,NUM
GO TO 940

932 WRITE(6,9030) DESC1l,DESC4,NUM
GO TO 940

933 WRITE(6,9030) DESCl,DESC7,NUM
GO TO 940

934 WRITE(6,9030) DESCl,DESC8,NUM
GO TO 940

935 WRITE(6,9030) DESC1,DESC7,NUM
GO TO 940

936 WRITE(6,9030) DESC1l,DESCS,NUM
940 WRITE(6,9040)
9040 FORMAT (2X, 'ERROR DETECTED IN THE ORDER OF THE RADIONUCLIDES')
Commmmmmm PROGRAM END

999 CONTINUE
END
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971

Radionuclide D/s/mL
H 3 5.986E-06 Activation Products
BE 10 3.068E-07
C 14 1.125E-05
SI 32 1.340E-06
P 32 1.340E-06
P 33 0.000E+00
S 35 4.540E-10
CL 36 3.628E-06
AR 37 0.000E+00
AR 39 8.923E-15
AR 42 1.469E-21
K 42 1.469E~-21
CA 45 4.745E-15
SC 46 4.656E-24
vV 50 7.668E-14
CR 51 0.000E+00
FE 59 6.148E-18
CO 60 7.595E+03
NI 63 3.363E-07
SR 89 2.277E-30
SR 90 3.186E-07
Y 90 3.187E-07
Y 91 7.887E-19
ZR 93 2.970E-04
ZR 95 3.142E-20
NB 93M 1.324E-04
NB 94 5.221E+01
NB 95 3.218E-20
NB 95M 2.201E-22
TC 99 1.841E-16
TL207 2.249E-03 Actinides and Daughters
TL208 6.030E-02
TL209 1.646E-07
PB209 7.620E-06
PB210 7.392E-05
PB211 2.255E-03
PB212 1.678E-01
PB214 5.556E-04
BI210 7.395E~05
BI211 2.255E-03
BI212 1.678E-01
BI213 7.620E-06
BI214 5.556E-04
P0O210 6.578E-05
PO211 6.314E-06
P0O212 1.075E-01
PO213 7.454E-06
P0O214 5.554E-04
PO215 2.255E-03
P0O216 1.678E-01
P0O218 5.557E-04
AT217 7.620E-06
RN218 0.000E+00
RN219 2.255E-03
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971 (Continued)

Radionuclide D/s/mL
RN220 1.678E-01 Actinides and Daughters Continued
RN222 5.557E-04
FR221 7.620E-06
FR223 3.106E-05
RA222 0.000E+00
RA223 2.255E-03
RA224 1.678E-01
RA225 7.620E-06
RA226 5.557E-04
RA228 1.591E-08
AC225 7.620E-06
AC227 2.250E-03
AC228 1.591E-08
TH226 0.000E+00
TH227 2.224E-03
TH228 1.672E-01
TH229 7.619E-06
TH230 1.918E-01
TH231 4.552E+01
TH232 3.534E-08
TH234 4.849E-01
PA231 1.216E-02
PA233 1.232E+01
PA234M 4.849E-01
PA234 6.304E-04
U230 0.000E+00
U232 1.672E-01
U233 6.704E-03
U234 1.699E+03
U235 4.552E+01
U236 5.722E+01
U237 7.439E-01
U238 4.849E-01
U240 7.180E-09
NP235 5.820E-05
NP236 1.968E-05
NP237 1.232E+01
NP238 6.735E-05
NP239 9.459E-02
NP240M 7.180E-09
PU236 2.551E-02
PU237 5.907E-16
PU238 3.675E+03
PU239 1.882E+03
PU240 4.247E+02
PU241 3.032E+04
PU242 6.809E-02
PU243 1.813E-13
PU244 7.190E-09
PU246 3.921E-23
AM241 8.029E+02
AM242M 1.347E-02
AM242 1.340E-02
AM243 9.459E-02
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971 (Continued)

Radionuclide D/s/mL
AM245 2.763E-19 Actinides and Daughters Continued
AM246 3.921E-23
CM241 5.809E-26
CM242 1.120E-02
CM243 1.302E-03
CM244 7.679E-01
CM245 2.266E-05
CM246 5.071E-07
CM247 1.813E-13
CM248 5.532E-14
CM250 1.568E-22
BK249 1.858E-14
BK250 2.195E-23
CF249 1.192E-13
CF250 1.049E-13
CF251 2.736E-16
CF252 1.775E-16
H 3 2.581E+04 Fission Products
BE 10 3.235E-04
C 14 1.303E-02
SE 79 4.693E+01
KR 81 1.505E-06
KR 85 6.602E+05
RB 86 4.787E-32
RB 87 3.151E-03
SR 89 3.529E-06
SR 90 8.416E+06
Y 90 8.418E+06
Y 91 2.341E-04
NB 92 0.000E+00
ZR 93 2.425E+02
NB 93M 1.070E+02
NB 94 2.503E-03
ZR 95 2.165E-03
NB 95 4.980E-03
NB 95M 1.606E-05
TC 98 5.004E-05
TC 99 1.632E+03
RH102 1.299E-01
RU103 5.371E-10
RH103M 4.850E-10
RU106 1.950E+04
RH106 1.950E+04
AGl06 0.000E+00
PD107 1.731E+00
AG1l08 1.059E-06
AG1l08M 1.190E-05
AG109M 1.137E-06
CD109 1.137E-06
AG110 1.320E-02
AGl10M 9.925E-01
AG1l11 0.000E+00
CD113M 8.174E+02
IN114 9.634E-16
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971 (Continued)

Radionuclide D/s/nL
IN114M 1.007E-15 Fission Products Continued
CD115M 2.193E-11
IN115S 1.635E-09
IN115M 1.542E-15
SN117M 0.000E+00
SN119M 1.255E+00
SN121M 8.554E+00
SN123 1.603E-01
TE123 1.27%E-12
TE123M 7.876E-07
SB124 1.486E-08
SN125 0.000E+00
SB125 4.645E+04
TE125M 1.134E+04
SN126 4.170E+01
SB126 5.838E+00
SB126M 4,170E+01
TE127 8.479E-02
TE127M 8.657E-02
XE127 2.175E-20
TE129 1.876E-14
TE129M 2.882E-14
I129 2.619E+00
XE129M 0.000E+00
I131 0.000E+00
XE131M 0.000E+00
Cs132 0.000E+00
XE133 0.000E+00
CS134 3.744E+04
CSs135 1.013E+01
Csl136 0.000E+00
BAl36M 0.000E+00
CS137 8.810E+06
BA137M 8.334E+06
LA138 2.354E-08
BAl40 0.000E+00
LAl40 0.000E+00
CEl141 3.757E-13
CE142 3.237E-03
PR143 0.000E+00
CEl44 6.442E+04
PR144 6.445E+04
PR144M 7.733E+02
ND144 1.520E-07
PM146 6.539E+00
SM146 6.827E-07
ND147 0.000E+00
PM147 2.278E+06
SM147 1.099E-03
PM148 5.326E-13
PM148M 9.459E-12
SM148 2.855E-10
SM149 1.449E-09
EU1S50 8.293E-05
SM151 1.036E+05
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971 (Continued)

Radionuclide D/s/mL
EU152 6.437E+01
GD152 6.794E-12
GD153 8.996E-03
EU154 4.007E+04
EU155 4.961E+04
EU1l56 0.000E+00
TB160 1.456E-07
TB1l61l 0.000E+0O0
HOle66M 7.685E-04
ER169 0.000E+00
TM170 1.421E-10
T™171 3.201E-08
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Attachment E: Initial Radionuclide Concentrations Calculated for 1971 (Continued)
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Attachment F: Results of 1971 WM-181 Sample Analysis

ALLIED CHEMICAL CORPQRATION
IDAHO CHEMICAL FRCGRAMS - QFZRATICNS CFFICE

. ie l:led
. : (emical

INTERCFFICE CCRRZSPCNSEINCE )
August 7, 1972

Composicion of First- and
Saccnd-Cvclae Wastas
Rhod-4-72

To: Distributiom

The results of amalyses of first- and secoud-cycla waste sampleas obtained
from the 300,000-gal waste taoks approximately Saptamber 15, 1971, are

attached. These results include all of the analytical analyses that have

been requestad to date.

. \
- | 02l
: D. W. Rhodes

Attachment

Distribution:

C. B. Amberson

D. E. Black -
J. A. Buckham

R. E. Commander
B. S. Cole

S. F. Fairbourme
M. P. Hales

w. E. H.olcom)b e
L. T. La.keyﬂll’;-",
G. E. Lonse  {7F
B. C. Musgrave

B. J. Newby

N. -J. Rigstad

K. L. Rohde

J. G. Scott

C. M. Slansky

W. L. Slagle

M. W. Wilding

B. R. Wheeler 737
M. Young

D. W. Rhodes - 2
Pile: 6.51



Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)
Discribution
Racd-4-72
Attachment 1, Page 1

~ PIRST-CICLE WASTE
CHEMICAL ANALYSES

Analvsis WM-185 WM=187 Ww-188
g, ¥ (& 0.04) 1.51 1.62 1.72
a3, M (£ 0.02) 0.68 0.64 "0.69
zct*, M (+ 0.01) 0.44  0.44 0.48
F, M 3.12 3.00 3.52
B, g/% . 2.16 2.08 2.34
Nog_-’ M (+ 0.16) 2.36 2.32 2.40
Fe 3, g/% (+ 0.012) 0.257 0.225 ) 0.298
c1, mg/t 9 12 . 37
Na, mg/2 ) , 29 : 60 74
sp gr . 1.192 1.185 1.203

FIRST-CYCLE WASTE
PLUTONIUM ANALYSES
Tanle No.

Isotaope wM-185 wM-187 - WM-188
’ . -3 . -3 : -3
Total, g/% 1.93 x 10 1.19 x 10 1.54 x 10
Pu-239, wtl . 72.2 67.1 70.4
Pu-240, wtZ 17.6° 20.5 18.9
Pu-241, wtZ ' 7.8 . 9.2 _ 8.2
Pu-242, wcZ 2.5 3.4 2.7

FIRST-CYCLE WASTE
URANIUM ANALYSES
) Tank No.

Isatope o WM-185 WM-187 W-188
g-234, wtZ 1.7 1.2 1.3
U-235, weX 56.1 T 7246 ' 30.8
§-236, wer _ 5.9 6.3 3.6
U-238, wti S 363 199 _ 6.3
Total, g/ 4.7 x 107 ‘913 x 107% . 2.8 x 10
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Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

Discribution
Rhod-4-72
Attachment 1, Page 2

FIRST-CICLI WASTE

RADIQCHEMICAL ANALYSES

(dis/sec-zl)

Isotope Tank ¥o. WM-185 M-187 Wi-188

* Com60 5.64 = 10° 3.34 x 10 5.50 x 10°
2z-95 1.60 x 10° 3.23 x 10° < 5.82 x 10°
¥5-95 1.82 x 10° 4.84 x 10° < 3.28 x 10°
Ru-106 4.19 x 10° 3.32 x 10° 3.26 x 10°
Sb-125 1.23 x 10° 1.10 = 10° 6.53 x 10°

| Cs-134 7.74 x 10° 7.72 ¢ 108 4.32 ¢ 10°
Cs-137 ©3.70 x 107 2.59 x 107 2.97 x 107
Ce-144 3.85 x 107 3.32 x 107 7.22 x 10°
Eu-154 5.63 x 10° 4.03 x 10° 4.73 x 10°
Gross 8 - 2.42 x 108 1.76 = 108 1.20 x 10°
$2-90 3.49 x 107 6.98 x 10° 1.09 x 107
B 3.0L x 10® 6.34 x 10° 4.49 x 10°

(g/1)
Np . 1.19 x 107° 1.57 x 107° 9.76 x 107




Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

FIRST-CYCLE WASTE

SPECTROCHEMICAL ANALYSES

Distribuzion
Rhod-4-72
Attachment 1, Page 3

Element Tank No.  WM-185 " %-187 WH-188
Al ¥ .8 .M
B T . T T
Co T T
Cr T-n T-a T-a
Cu . T T T
Fe T-m . ' T-m T-m
Mg T
Mn T
Mo T
Na - 29 60 74 (nugms/ml)
NL I ' T T
si T T T
Sn m m m
Zr X M M

M = Major = > 5%
m = minor = < 5% > .1%

T = trace = < .1%




Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

SECOND-CICLE WASTZ

CHEMICAL ANALYSES

Discridution
Rhod-4-72
Attachment 2, Page 1

_ Tank No.

Analyses WH-181 \ WM-184 WH-186
VE, M (& 0.04) 1.40 0.14 1.63
A3, x 0.56 . 0.59 0.37

2:7%, mg/t <10 <10 <10
ret, g/a 0.62 0.98 1.21
“Na©, g/t 36.6 56.2 36.5
R, M 0.00065 0.0048 0.0065
/N0, , M 4.38 4.64 5.02
B, g/t 0.062 fr,u;,;‘,’,‘g’w 0.050 0.160
nc1_‘, g/2 Lx73 4 ';‘;,;.“i.’" 1.611 .1.100
‘904:2, g/ 1.88 | 2.63 0.94
80,75, 1 0.035 - 0.063 ) 0.059
Jep gr 1.263 1.280 1.261
Vig, g/t 0.996 0.147 0.567
7K, g/2 9.3 5.0 8.8
vi¥n, g/ 1.29 0.25 1.25
_Undissolved 1.14 0.56 1.21
Solids, g/%
SECOND-CYCLE WASTE
PLUTONTUM ANALYSES
Tank Yo.

Isotope WM-181 W-184 W-186
Pu-239, wtZ 86.1 . 88.3 -
Pu-240, wtl 8.6 ' . 10.3 -
Pu-261, wtX 4.9 : 1.1 —
Pu-2642, wtZ 0.4 ‘ 0.4 —
Total, g/t 0.938 x 1072 1.893 x 107>

(a]

[a] WM-186 contalnmed some constituent that intarferred with the analysis.
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Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

Discribuction
Rhod-4-72
Attachment 2, Page 2

SECOND-CYCLE WASTE

URANTUM ANALYSES

Tank No.

Isotope - WM-181 WM-184 - WM-186
U-234, wed 0.6¢ 0.95 0.09
U-235, wez 43.70 64.39 5.86
U-236, weZ 2.08 . 13.07 0.52
U-238, wek 53.57 31.59 93.53
Total, g/t 2.31 x 1072 2.01 x 1072 0.191

SECOND-CYCLE WASTE
RADTOCHEMICAL ANALYSES _
(dis/sec~ml)

Isotope Tank No. . WM-186 M-184 WM-181
Z2r-95 2.30 = 10° 3.8L x 10° 8.65 x 10°
Nb-95 1.23°x 105 1.57 = 10° 3.77 = 10°
Ru-106 '3.18 x 10° 5.52 x 10° 1.23 x 10°
$b-125 2.47 x 10° 8.77 x 10° 1.11 x 10°

4

Cs-134 3.87 x 10° 9.61 x 10° 3.74 x 10

Cs-137 2.09 x 10° 5.49 x 10° §.81 x 102

Ce-144 1.03 x 10° 1.49 x 10° 2.81 x 10

Eu-154 '9.71 x 10° : 1.07 x 10° 2.59 x 10°

Co-60 - 3.71 = 10° -

$z-90 1.74 = 10° 4.38 x 10° 7.91 x 10

gl 2.26 x 10° 3.73 x 10° 1.25 z 10°
7
Gross 8 - 7.70 x 10° 1.61 x 10° 2.84 x 10




Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

Distriducion
Rhod-4-72
Attachment 2, Paga 3

SECOND-CYCLE WASTZ

SPECTROCHEMICAL ANALTSES

Elemeat Tamk No.  WM-181 ' WM-184 WM-186
Al X ¥ X
B T - T
Co T T M
Cr T T T
Cu T T T
Fe ¥ X M
Mg T T ¥
¥ u M ¥
Mo T T T
Na ¥ X X
N4 T T - T
Pb u T u
si T T T
So T T 'T'
TL T T T
v T - T
Zr T T T
Ru T-m —_— T-m

Rh

(]
|
I

M = Major = >5Z
‘m = mioor = <5% 20.1%
T = trace = <0.1%




Attachment F: Results of 1971 WM-181 Sample Analysis (Continued)

Blank Page
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Attachment G: Original Analytical Analysis Results for 1971 Sample of WM-181
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Attachment G: Original Analytical Analysis Results for 1971 Sample of WM-181
(Continued)
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Attachment G: Original Analytical Analysis Results for 1971 Sample of WM-181
e (Continued)
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Attachment G: Original Analytical Analysis Results for 1971 Sample of WM-181
(Continued)
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Attachment G: Original Analytical Analysis Results for 1971 Sample of WM-181

2

(Continued)
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Attachment H: Listing of FORTRAN Program REDUCE72

Qa0

[ONONQ] Q00 QOO

[eNPKe!

PROGRAM REDUCE72

WRITTEN BY

D.R. WENZEL

TO NORMALIZE AND SUM ORIGEN2 OUTPUTS
TANK FARM LEAK STUDY TO THE 1972 LEAK TIME

FOR CPP

CHARACTER * 1

CHARACTER * 9

ORGLINE1(111),
ORGLINE4 (111),
ORGLINE9 (111},
RUN

ORGLINEZ (111),
ORGLINE7 (111),

ORGLINEA(111)

ORGLINE3(111),
ORGLINES (111),

CHARACTER * 12 DESCl, DESC2, DESC3, DESC4,
DESC7, DESC8, DESC9, DESCA
CHARACTER * 111 BUFFER1, BUFFERZ2, BUFFER3, BUFFER4,
BUFFER7, BUFFER8, BUFFERS, BUFFERA

REAL * 4 VALUE1(9), VALUE2(9), VALUE3(9), VALUE4(9),

VALUE7 (9), VALUE8(9), VALUES(9), VALUEA(9)
REAL * 4 MTR1(9), MTR2(9), MTR3(9), MTR4(9)
REAL * 4 RED1(9), RED2(9), RED3(9), RED4(9)
AGE OF MTR FUEL 1 2 3 4 5 6 7
PROCESSING YEAR 74 73 72 71 70 69
DATA MTR1 /0., 0. 0., 0., 30., 0., 10., 0.,
DATA RED1 /1., 1. 1, 1., 1., 1., .92, 1.,
AGE OF MTR FUEL 9 10 11 12 13 14
PROCESSING YEAR 67 66 65 64 63 62
DATA MTR2 /0., 0. 0., 451., 110., 505., 795., 0.,
DATA RED2 /1., 1. 1., 1., .48 , 1., .44 , .34,
AGE OF MTR FUEL 16 17 18 19 20 21
PROCESSING YEAR 60 59 58 57 56 55
DATA MTR3 /0., 0., 420., 91., 292., 505., 712.,1064.,
DATA RED3 /1., 1. 1., 1., 1., 1., 1., 1.,
AGE OF MTR FUEL 23 24 25 26 27 28
PROCESSING YEAR 53 0 0 0 0 0
DATA MTR4 /0., 0., 333., 0., 0., 0., 0., 0.,
DATA RED4 /1., 1. 1., 1., 1., 1., 1., 1.,

DETERMINE RUN NAME
CALL GETCL (RUN)
OPEN INPUT AND OUTPUT FILES

OPEN(1,FILE ='MTR1.00T',

ERR = 900)

OPEN({2,FILE ='MTR2.0UT',

STATUS='OLD', FORM="'FORMATTED',

STATUS='QOLD', FORM='FORMATTED',
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Attachment H: Listing of FORTRAN Program REDUCE72 (Continued)

+ ERR = 900)

OPEN(3,FILE ='MTR3.0UT', STATUS='OLD', FORM='FORMATTED',
+ ERR = 900)

OPEN(4,FILE ='MTR4.0UT', STATUS='OLD', FORM='FORMATTED',
+ ERR = 900)

OPEN(6,FILE ='REDUCE.OUT', STATUS='UNKNOWN', ERR = 920)

OPEN(7,FILE ='ACT1.0UT', STATUS='OLD', FORM='FORMATTED',

+ ERR = 900)
OPEN(8,FILE ='ACT2.0UT', STATUS='OLD', FORM='FORMATTED',
+ ERR = 900)
OPEN (9, FILE ='ACT3.0UT', STATUS='OLD', FORM='FORMATTED',
+ ERR = 900)
OPEN(10,FILE ='ACT4.0UT', STATUS='OLD', FORM='FORMATTED'
+ ERR = 900)
c
PRINT *, 'Working -- have patience.'’
c

CORMTR = 98.689

CORACT = 70.48

WRITE(6,600) RUN
600 FORMAT (A9)

Cowmmmm—— READ PAST FIRST LINE

READ(1,300) ORGLINEL
READ(2,300) ORGLINEZ2
READ (3, 300) ORGLINE3
READ(4,300) ORGLINE4
READ(7,300) ORGLINE7
READ (8, 300) ORGLINES
READ (9, 300) ORGLINES
READ(10,300) ORGLINEA
300 FORMAT(111A1l)

C

C-—————- READ PAST SECOND LINE

C
READ(1,300) ORGLINE1l
READ(2,300) ORGLINEZ2
READ (3, 300) ORGLINE3
READ (4, 300) ORGLINE4
READ (7,300) ORGLINE7
READ(8,300) ORGLINES
READ(9,300) ORGLINES
READ(10,300) ORGLINEA

c

C—mmm==- READ PAST THIRD LINE

C

READ(1,300) ORGLINE1l
READ(2,300) ORGLINE2
READ (3, 300) ORGLINE3
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Attachment H: Listing of FORTRAN Program REDUCE72 (Continiued)

READ (4, 300) ORGLINE4
READ(7,300) ORGLINE7
READ (8, 300) ORGLINES
READ(9,300) ORGLINES
READ(10,300) ORGLINEA

Cmmmmm—— START DATA SUMMATION PROCESS

40 READ(1,300,END=999) ORGLINEl
READ (2, 300,END=999) ORGLINE2
READ(3,300,END=999) ORGLINE3
READ(4,300,END=999) ORGLINE4
READ (7,300, END=999) ORGLINE7
READ(8,300,END=999) ORGLINES
READ (9,300, END=999) ORGLINES
READ(10,300,END=999) ORGLINEA
WRITE (BUFFER1, 300) ORGLINE1l
WRITE (BUFFER2, 300) ORGLINE2
WRITE (BUFFER3, 300) ORGLINE3
WRITE (BUFFER4, 300) ORGLINE4
WRITE (BUFFER7, 300) ORGLINE7
WRITE (BUFFER8, 300) ORGLINES
WRITE (BUFFERY, 300) ORGLINES
WRITE (BUFFERA, 300) ORGLINEA
READ (BUFFER1, 400) DESC1, (VALUE1l(I),I=1,9)

400 FORMAT (Al2,9X,9(1X,E9.4))

READ (BUFFER2,400) DESC2, (VALUE2(I),I=1,9)
READ (BUFFER3,400) DESC3, (VALUE3(I),I=1,9)
READ (BUFFER4,400) DESC4, (VALUE4(I),I=1,9)
READ (BUFFER7,400) DESC7, (VALUE7(I),I=1,9)
READ (BUFFER8,400) DESC8, (VALUE8(I),I=1,9)
READ (BUFFERS, 400) DESCS, (VALUES(I),I=1,9)
READ (BUFFERA, 400) DESCA, (VALUEA(I),I=1,9)
C
Cmmmmm CHECK TO BE SURE LISTS ARE IN THE SAME ORDER
C
NUM = 2
IF(DESC2 .NE. DESCl) GO TO 930
NUM = 3
IF(DESC3 .NE. DESCl) GO TO 931
NUM = 4
IF(DESC4 .NE. DESCl) GO TO 932
NUM = 7
IF(DESC7 .NE. DESCl) GO TO 933
NUM = 8
IF(DESC8 .NE. DESCl) GO TO 934
NUM = 9
IF(DESCS .NE. DESCl) GO TO 935
NUM = 10
IF(DESCA .NE. DESCl) GO TO 936
SuM = 0.
DO 45, J=1,7
K= 10 - J
SUM = SUM * RED4 (K)
SUM = SUM + VALUE4 (K) * MTR4 (K) * CORMTR
SUM = SUM + VALUEA(K) * MTR4(K) * CORACT
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Attachment H: Listing of FORTRAN Program REDUCE72 (Continued)

45 CONTINUE

DO 46, J=1,7
K=10 - J
SUM = SUM * RED3(K)
SUM = SUM + VALUE3(K) * MTR3(K) * CORMTR
SUM = SUM + VALUES(K) * MTR3(K) * CORACT
46 CONTINUE
DC 47, J=1,7
K=10 -7
SUM = SUM * RED2(K)
SUM = SUM + VALUE2(K) * MTR2(K) * CORMTR
SUM = SUM + VALUE8(K) * MTR2(K) * CORACT
47 CONTINUE
DO 48, J=1,7
K=10 - J
SUM = SUM * RED1 (K)
SUM = SUM + VALUEl(K) * MTR1(K) * CORMTR
48 CONTINUE
SUM = SUM + VALUE7(K) * MTR1(K) * CORACT
WRITE(6,401) DESCl,SUM
401 FORMAT (Al2,1PE10.3)
GO TO 40

Commmmmmm ERROR STATEMENTS

900 WRITE(6,9000)
9000 FORMAT (2X, '"ERROR IN OPENING FILE ')
GO TO 999

920 WRITE(6,9020)
9020 FORMAT (2X, 'ERROR IN OPENING FILE 6')
GO TO 999

930 WRITE(6,9030) DESC1,DESC2,NUM
9030 FORMAT (2X%,2(2X,A2),5X,I1)

GO TO 940

931 WRITE(6,9030) DESCl,DESC3,NUM
GO TO 940

932 WRITE(6,9030) DESC1,DESC4,NUM
GO TO 940

933 WRITE(6,9030) DESC1,DESC7,NUM
GO TO 940

934 WRITE(6,9030) DESC1l,DESC8,NUM
GO TO 940

935 WRITE(6,9030) DESC1,DESC7,NUM
GO TO 940

936 WRITE(6,9030) DESC1,DESC8,NUM

940 WRITE(6,5040)

9040 FORMAT (2X, 'ERROR DETECTED IN THE ORDER OF THE RADIONUCLIDES')
C-mmmmmmm PROGRAM END

999 CONTINUE
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Attachment I: Calculated Radionuclide Concentrations (D/s/mL) for 1972 and

Decayed to 1975
Radionuclide 1972

H 3 8.617E-06
BE 10 4.721E-07
C 14 1.731E-05
SI 32 2.072E-06

P 32 2.072E-06

S 35 3.791E-11
CL 36 5.575E-06
CA 45 5.014E-16
vV 50 1.182E-13
FE 59 9.093E-18
Co 60 1.004E+04
NI 63 5.127E-07
SR 90 4.762E-07

Y 90 4.763E-07

Y 91 1.167E-18
ZR 93 4.570E-04
ZR 95 4.651E-20
NB 93M 2.174E-04
NB 94 8.033E+01
NB 95 4.761E-20
NB 95M 0.000E+00
TC 99 2.834E-16
TL207 2.753E-03
TL208 4.248E-02
TL209 1.422E-07
PB209 6.582E-06
PB210 6.351E-05
PB211 2.761E-03
PB212 1.182E-01
PB214 4.415E-04
BI210 6.354E-05
BI211 2.761E-03
BI212 1.182E-01
BI213 6.581E-06
BI214 4.416E-04
PO210 5.694E-05
PO211 7.730E-06
PO212 7.574E-02
PO213 6.439E-06
PO214 4.414E-04
PO215 2.761E-03
PO216 1.182E-01
PO218 4.416E-04
AT217 6.581E-06
RN219 2.760E-03
RN220 1.182E-01
RN222 4.418E-04
FR221 6.581E-06
FR223 3.802E-05
RA223 2.761E-03
RA224 1.182E-01
RA225 6.581E-06
RA226 4.417E-04

NN JONWHRNBE_UOOAE S OTANNDRE S
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1975

.282E-06
.721E-07
.730E-05
.065E-06
.065E-06
.768E-15
.575E-06
.761E-18
.182E-13
.252E-25
.766E+03
.013E-07
.434E-07
.435E-07
.688E-24
.570E-04
.251E-25
.481E-04
.033E+01
.218E-25
.412E-27
.834E-16

.761E-03
.492E-02
.486E-07
.879E-06
.053E-04
.771E-03
.151E-02
.225E-04
.053E-04
.771E-03
.151E-02
.879E-06
.225E-04
.637E-05
.056E-05
.660E~-02
.731E-06
.224E-04
.771E-03
.151E-02
.226E-04
.879E-06
.771E-03
.151E-02
.226E-04
.879E-06
.196E-05
.771E-03
.151E-02
.879E-06
.226E-04
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Attachment I: Calculated Radionuclide Concentrations (D/s/mL) for 1972 and
Decayed to 1975 (Continued)

Radionuclide
RA228
AC225
AC227
AC228
TH227
TH228
TH229
TH230
TH231
TH232
TH234
PA231
PA233
PA234M
PA234

U232
U233
U234
U235
U236
U237
U238
U240
NP235
NP236
NP237
NP238
NP239
NP240M
PU236
PU237
PU238
PU239
PU240
PU241
PU242
PU243
PU244
PU246
AM241
AM242M
AM242
AM243
AM245
AM246
CM242
CM243
CM244
CM245
CM246
CM247
CM248
CM250

FAOANAOANORPRPOORHEKREEFEROONODWUOUINER BRNORORNNPERREFRFRONMDONNORRPROBRBEFRORNDEDNOR

1972

.967E-08
.584E-06
.756E-03
.967E-08
.723E-03
.178E-01
.580E-06
.394E-01
.749E+01
.133E-08
.104E-01
.381E-02
.349E+01
.106E-01
.937E-04 -
.089E-03
.682E-04
.310E+01
.436E-01
.232E-01
.579E-02
.939E-01
.606E-10
.201E-05
.221E-05
.349E+01
.434E-05
.191E-01
.038E-09
.366E-02
.929E-14
.117E+03
.369E+03
.346E+02
.624E+04
.571E-02
.283E-13
.051E-09
.000E+00
.074E+03
.687E-02
.679E-02
.191E-01
.000E+00
.000E+00
.447E-02
.595E-03
.267E-01
.853E-05
.383E-07
.283E-13
.967E-14
.974E-22

PANONOHREREARRPRPRPRPPRERAEONOWUONERNRPOFRORNHOHEYNEREONMRFNMNNRPRRRPRREAEOHOBWNWON

1975

.545E-08 Actinides and Daughters Continued
.879E-06
.765E-03
.545E-08
.719E-03
.130E-02
.879E-06
.400E-01
.436E-01
.135E-08
.939E-01
.387E-02
.349E+01
.939E-01
.521E-04
.507E-03
.151E-03
.314E+01
.436E-01
.232E-01
.694E-01
.939E-01
.039E-09
.058E-05
.221E-05
.349E+01
.320E-05
.190E-01
.03%E-09
.141E-02
.878E~-21
.021E+03
.369E+03
.344E+02
.136E+04
.571E-02
.283E-13
.051E-09
. 935E-23
.230E+03
.664E~-02
.656E-02
.190E-01
.526E-20
.935E-23
.373E-02
.483E-03
.262E-01
.852E-05
.380E-07
.283E-13
.967E-14
.974E-22
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Attachment I: Calculated Radionuclide Concentrations (D/s/mL) for 1972 and
Decayed to 1975 (Continued)

Radionuclide 1972 1975
BK249 3.349E-14 3.120E-15 Actinides and Daughters Continued
BK250 0.000E+00 2.764E-23
CF249 1.497E-13 1.489E-13
CF250 1.247E-13 1.064E-13
CF251 3.470E-16 3.462E-16
CF252 1.044E-15 4.745E-16

H 3 2.536E+04 2.143E+04 Fission Products
BE 10 3.373E-04 3.373E-04
C 14 1.360E-02 1.359E-02
SE 79 4.897E+01 4.897E+01
RB 87 3.290E-03 3.290E-03
SR 89 5.307E-04 1.559E-10
SR 90 8.553E+06 7.964E+06
Y 90 8.556E+06 7.966E+06
Y 91 1.772E-02 4.081E-08
ZR 93 2.531E+02 2.531E+02
NB 93M 1.186E+02 1.359E+02
NB 94 2.617E-03 2.616E-03
ZR 95 1.132E-01 7.915E-07
NB 95 2.605E-01 1.757E-06
NB 95M 8.398E-04 5.872E-09
TC 98 5.224E-05 5.224E-05
TC 99 1.703E+03 1.703E+03
RH102 1.114E-01 5.440E-02
RU103 3.409E-07 1.367E-15
RH103M 3.074E-07 1.232E-15
RU106 2.446E+04 3.108E+03
RH106 2.445E+04 3.108E+03
PD107 1.814E+00 1.814E+00
AG108 1.279E-06 1.258E-06
AG108M 1.436E-05 1.413E~-05
AG109M 1.121E-06 2.181E-07
CD109 1.121E-06 2.181E-07
AG110 3.065E-02 1.467E-03
AG110M 2.305E+00 1.103E-01
CD113M 8.112E+02 7.034E+02
IN114 1.141E-13 2.486E-20
IN114M 1.192E-13 2.597E-20
CD115M 6.406E-09 2.570E-16
IN115 1.709E-09 1.709E-09
IN115M 4.501E-13 1.806E-20
SN119M 3.002E+00 1.353E-01
SN121M 8.795E+00 8.437E+00
SN123 1.140E+00 3.180E-03
TE123 1.336E-12 1.336E-12
TE123M 6.545E-06 1.146E-08
SB124 9.975E-07 3.306E-12 .
SB125 3.969E+04 1.873E+04
TE125M 9.685E+03 4.571E+03
SN126 4.354E+01 4,.354E+01
SBl1l26 6.096E+00 6.095E+00
SB126M 4.354E+01 4.354E+01
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Attachment I: Calculated Radionuclide Concentrations (D/s/mL) for 1972 and
Decayed to 1975 (Continued)

Radionuclide 1972 1975
TE127 8.665E-01 8.165E-04
TE127M 8.851E-01 8.336E-04
TE129 3.514E-11 5.352E-21
TE129M 5.398E-11 8.223E-21

I129 2.734E+00 2.734E+00
CsS134 3.153E+04 1.150E+04
CSs135 1.057E+01 1.057E+01
Cs137 8.963E+06 8.363E+06
BA137M 8.475E+06 7.911E+06
LA138 2.456E-08 2.456E-08
CEl41 9.053E-10 6.473E-20
CEl42 3.380E-03 3.380E-03
CE144 1.200E+05 8.292E+03
PR144 1.199E+05 8.292E+03
PR144M 1.440E+03 9.950E+01
ND144 1.587E-07 1.587E-07
PM146 6.026E+00 4.129E+00
SM146 7.356E-07 7.907E-07
PM147 1.935E+06 8.761E+05
SM147 1.158E-03 1.184E-03
PM148 2.446E-10 2.515E-18
PM148M 4.339E-09 4.466E-17
SM148 2.979E-10 2.979E-10
SM149 1.512E-09 1.512E-09
EU150 8.471E-05 7.996E-05
SM151 1.072E+05 1.047E+05
EU152 6.358E+01 5.456E+01
GD152 7.216E-12 7.532E-12
GD153 2.196E-02 9.520E-04
EU154 3.845E+04 3.019E+04
EU155 4.528E+04 2.977E+04
TB160 4.842E-06 1.327E-10
HOl66M 8.110E-04 8.096E-04
TM170 1.025E-09 2.790E-12
TM171 2.721E-08 9.213E-09
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Results of 1975 Soil Sample Analyses

Attachment J

.
.

Attachment ta
Wen-22-75
Page 41

96"V (1)z0°¢
() (4]

{a]) (aj

(a) ()

() ()

{a] (a)
(V622 (2)5¢e°L
() ()

(] ()

() (a)

(a] (a)
(8°¢ (L)oe¢
(q] ()
05°€ (U)o’
(a] (W)
11)95°5 (2)ee’e
i gEe-nd  Gee-nd

(L)eo'¢
(2)co°2

(Ve

(2)Ls e

(t)ov's
(e)ee 2
(Ues'¢c
(2)ret

(u)9z¢

(2)o6°¢
(2)61°}

Vsp

\

(6/99s/51p) ALIATLOV T1dWYS

(v)eo't (V6L
(w)cov  (1)ee’o
(2)s0°L -
(e)eo v (Lol
()5t --
(2)ou-e --
(b)Lo°9 (2)oz-t
(L)ob-9 --
(2)os 2 -
(v)ee v (t)o6¢€
(v)2o°8 (2)oo-2
(e)s9'9  (L)evL
(v)1z'e (60 v
(e)os'g  (L)e9°¢
(et (2)vs'e
(s)og't  (2)89°2
LEL-SD VEL-SD

£ e
[

90L-M™

(v)vs L
()
()
(]
()
(]
(v)oo v
()
(al
(]
(a]
(v)vs-t
(]
(v)st-t
[a]
(c)eee

G6-41

06-4S

apew sisAjeue oN
LOLX LU = 2y

(et
(1)set

(1)vo'2
(L)gt-t
(et
(L)s2°¢
5’38
(ute"t
L6
(1)89°1

(e (@)L

09-0J

L

()
7

L

5oV

G1-£SY
bL-CSY
CL-E5y
ZL-esy
LL-E5v
0L-£Sv
6-£5V
8-tSvY
9-£SV
5-£6Y
b-£5Y
£-ESY
2-ESy
1-ESy

Ay

LSy

31duvS

AN

=)
72

J-1



Attachment J: Results of 1975 Soil Sample Analyses
Blank Page

J-2




Attachment K



Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times

echo off

echo ** * *
echo ** ORI GEN?2 *x
echo ** * %

copy mtr5.INP tape5.inp >nul

REM (NOT USED IN THIS CASE) copy mtr5.u3 tape3.inp >nul

copy \origen2\libs\decay.lib+\origen2\libs\atr.lib tape9.inp >nul

copy \origen2\libs\gxuo2brm.lib tapelO.inp >nul

\origen2\code\origen2

echo finished with origen2 calculation

rem combine and save files from run

copy tapel2.out+tape6.out mtr5.u6 >nul

copy tapel3.out+tapell.out mtr5.ull >nul

ren tape7.out mtr5.pch

ren tapelS5.out mtr5.dbg

ren tapelé6.out mtrS5.vxs

ren tape50.out mtrS5.ech

rem cleanup files

del tape*.inp

del tape*.out

eChO Fe ke Je sk Fo dke de K K v ke vk Kk e ke e de ok ke ke ke kb Y ke e sk e e ke ke e ke ke vk e e sk ke e sk ke ke ke ke ke e ok sk ke e e ke b ke sk ke e ke ok ke e e ke ke ke e e ke ke
echo Je ke de ok ok ok odedk ok k ko k ok ok h kK O R I G E N 2 -— Version 2‘1 LR RS E SRR E R SRR EE R E RS
echo % Kk ko kK Kk ok ok ok ke ke ke ok ke ko ok ke ok ok ke Execution Completed deodk Kk dedkkdok ok ko hok ok ok ok ok ok ok ok kokdhk ok k ok
echo de de sk ke ke ek ke sk ke ke ke ek ke sk ok e ke ok ke ke ke ke e ke ke e ke ke e ke e de ok e Tk ke ke e ke ke ke ke ke ke ke e ke e e ke ke e etk ke ke ke e sk ke ke ke ke ke ke ok ke ke

echo on
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Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

-1

-1

-1
RDA ORIGEN2, VERSION 2.1 (8-1-91) MTR
BAS ONE MTR ELEMENT
CUT -1
LIP 000
LIB 0 123 204 908 0909 9 50 0 4 O
TIT ONE CYCLE FOR ONE MTR ELEMENT
PHO 101 102 103 10
INP -1 1 -1 -1 1 1
MOV -1 1 0 1.0
HED 1 ELEMENT
OPTL 88885 8 5888 8 8888 8 8888 8 8 838
OPTA 8 8885 8 5888 8 8888 8 8888 8 8 88
OPTF 8 8885 8 58188 8 8888 8 88288 8 888
DEC 100. 1 2 5 0
DEC 1000. 2 3 5 0
DEC 10000 3 4 5 0
DEC 100000. 4 5 5 0
ouT -5 1 -1 0
ouT 5 1 -1 0
END
1 10010 2.322E-01 10020 2.896E-05 10030 8.926E-10 0 0.
1 20030 1.022E-09 20040 1.299E-01 30060 3.758E-08 0 O.
1 30070 1.910E-13 40090 9.045E-04 40100 2.112E-05 0 O.
1 50100 1.271E-10 50110 3.837E-12 60120 8.636E+02 0 O.
1 60130 9.596E+00 60140 3.882E-06 70140 6.536E-09 0 O.
1 70150 7.863E-16 80160 1.268E-28 100200 2.249E-15 0 0.
1 100210 1.202E-17 100220 1.602E-07 110230 1.256E-08 0 O.
1 120240 3.017E-11 120250 1.946E-02 120260 8.598E-03 0 O.
1 130270 9.067E-05 140280 2.679E+04 140290 1.362E+03 0 O.
1 140300 9.149E+02 140320 1.205E-07 150310 1.307E+03 0 0.
1 150320 7.257E-12 160320 8.298E+02 160330 6.705E+00 0 O.
1 160340 3.670E+01 160350 8.939E-16 160360 1.027E-10 0 0.
1 170350 1.771E-01 170360 1.689E-04 170370 1.963E-07 0 O.
1 190390 1.472E-17 190410 5.525E-16 190420 3.751E-28 0 O.
1 200430 7.087E-19 200440 4.575E-08 200450 2.815E-20 0 O.
1 200460 1.750E-08 210450 5.326E-12 210460 2.050E-28 0 O.
1 220460 1.653E-16 220470 1.613E-02 220480 5.409E-06 0 O.
1 220490 4.190E-02 220500 1.639E-01 230500 6.610E-01 0 O.
1 230510 1.295E+02 240500 2.394E+04 240520 4.612E+05 0 O.
1 240530 5.274E+04 240540 1.340E+04 250550 1.619E+00 0 O.
1 260560 1.809E+06 260570 4.324E+04 260580 5.555E+03 0 O.
1 260590 1.848E-22 270590 2.859E+03 270600 8.875E+00 0 O.
1 280600 4.216E+01 280610 2.576E-02 280620 7.601E-06 0 O.
1 280630 8.309E-09 280640 1.440E-11 290630 9.138E-10 0 O.
1 290650 1.338E-15 300640 6.998E-17 300660 1.697E-21 0 0.
1 300670 4.435E-27 380870 2.345E-11 380880 5.537E-13 0 O.
1 380890 1.159E-34 380900 3.490E-09 390890 5.621E-15 0 O.
1 390900 8.751E-13 390910 4.758E-23 400900 1.873E-02 0 0.
1 400910 5.658E-06 400920 3.463E-07 400930 1.818E-01 0 O.
1 400940 3.398E-04 400950 2.164E-24 400960 1.625E-12 O O.
1 410930 2.902E+05 410931 7.689E-07 410940 4.286E+02 0 O.
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Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

1 410950 1.217E-24 410951 8.552E-28 420940 2.036E-01 0 O
1 420950 3.339E+00 420960 4.509E-03 420970 2.168E-06 0 O
1 420980 1.006E-09 421000 3.991E-17 430990 1.671E-14 0 O
1 441000 2.168E-17 0 0. 0 0. 00
2 20040 9.660E-01 812070 1.445E-11 812080 1.442E-10 0 O
2 812090 3.475E-16 822060 1.018E-07 822070 5.954E-06 0 O
2 822080 5.330E-04 822090 1.448E-12 822100 8.315E-07 0 O
2 822110 1.118E-10 822120 8.505E-08 822140 1.346E-11 0 O
2 832090 1.905E-08 832100 5.119E-10 832110 6.596E-12 0 O
2 832120 8.067E-09 832130 3.402E-13 832140 9.998E-12 0 0
2 842100 1.267E-08 842110 8.093E-17 842120 4.268E-19 0 O
2 842130 5.104E-22 842140 1.375E-18 842150 9.361E-17 0 O
2 842160 3.394E-13 842180 1.561E-12 852170 4.087E-18 0 O
2 862190 2.121E-13 862200 1.281E-10 862220 2.871E-09 0 0
2 872210 3.711E-14 872230 9.827E-13 882230 5.389E-08 0 O
2 882240 7.419E-07 882250 1.678E-10 882260 4.466E-04 0 O
2 882280 8.402E-11 892250 1.134E-10 892270 3.808E-05 0 0
2 892280 8.771E-15 902270 8.855E-08 902280 1.437E-04 0 O
2 902290 3.092E-05 8502300 6.903E+00 902310 8.930E-05 0 0
2 902320 3.767E-01 902340 2.635E-05 91231C 2.923E~-01 0 O
2 912330 6.498E-04 512341 8.887E-10 912340 3.969E-10 0 O
2 922300 1.017E-40 922320 9.758E-05 922330 9.998E-02 0 O
2 922340 3.696E+03 922350 3.901E+05 922360 1.903E+03 0 O
2 922370 1.934E-07 922380 5.765E+05 922400 1.733E-16 0 O
2 932350 5.131E-08 932360 1.685E-03 932370 1.913E+04 0 O
2 932380 3.253E-10 932390 5.131E-07 932401 8.533E-17 0 0
2 942360 4.451E-05 942370 4.078E-18 942380 2.404E+02 0 O
2 942390 3.810E+04 9542400 2.345E+03 942410 3.516E+02 0 O
2 942420 2.244E+01 942430 8.768E-20 942440 5.101E-04 0 O
2 942460 1.008E-27 952410 3.127E+02 952421 1.735E-03 0 O
2 952420 2.076E-08 952430 5.970E-01 952450 7.923E-26 0 O
2 952460 1.614E-30 962410 5.270E-27 962420 4.376E-06 0 O
2 962430 3.089E-05 962440 1.145E-02 962450 1.661E-04 0 O
2 962460 2.077E-06 962470 2.460E-09 962480 1.638E-11 0 O
2 962500 2.401E-21 972490 2.043E-17 972500 7.100E-30 0 ©
2 982490 3.652E-14 982500 1.140E-15 982510 2.187E-16 0 O
2 982520 1.940E-18 0 0. 0 0. 00
3 10030 2.627E+00 30060 4.333E-02 30070 1.175E-03 0 O
3 40090 2.264E-03 40100 1.509E-02 60140 3.049E-03 0 O
3 300660 6.004E-06 300670 2.656E-07 300680 5.242E-10 0 O
3 310690 1.092E-13 320700 4.828E-17 310710 6.825E-05 0 O
3 320720 8.483E-01 320730 3.032E+00 320740 7.966E+00 0 O
3 330750 1.950E+01 320760 5.853E+01 340760 8.322E-02 0 O
3 340770 1.315E+02 340780 2.720E+02 340790 7.027E+02 O O
3 350790 1.025E-01 340800 1.690E+03 350810 2.893E+03 0 0
3 340820 4.577E+03 370850 1.653E+04 370860 4.595E-31 0 O
3 380860 7.511E+00 370870 3.758E+04 380870 5.217E-02 0 O
3 380880 5.422E+04 380890 1.826E-08 390890 7.147E+04 0 O
3 380900 6.268E+04 390900 1.572E+01 400900 2.387E+04 0 O
3 390910 7.224E-07 400910 8.964E+04 400920 9.264E+04 0 O
3 400930 1.007E+05 410930 2.037E-01 410931 4.194E-01 0 O
3 400940 9.858E+04 410940 1.396E-02 400950 5.268E-06 0 O
3 410950 6.659E-06 410951 2.204E-09 420950 1.022E+05 0 O
3 400960 1.014E+05 420960 2.271E+01 420970 9.746E+04 0 O
3 420980 9.625E+04 430980 6.010E-02 430990 1.004E+05 0 ©
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Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

3 440990 4.462E+00 421000 1.057E+05 441000 1.384E+03 O O.
3 441010 8.575E+04 441020 7.305E+04 451020 9.216E-05 0 O.
3 441030 1.056E-11 451030 5.399E+04 451031 9.445E-15 0 O.
3 441040 3.332E+04 461040 3.824E+02 461050 1.368E+04 0 O.
3 441060 7.307E+00 451060 6.867E-06 461060 1.259E+04 0 O.
3 461070 3.525E+03 471070 5.137E-03 461080 1.709E+03 0 O.
3 471080 1.740E-15 471081 5.509E-07 481080 5.507E-04 0 O.
3 471090 8.085E+02 471091 4.287E-16 481090 4.340E-10 O O.
3 461100 6.173E+02 471100 7.349E-12 471101 4.850E-04 O O.
3 481100 6.489E+01 481110 4.959E+02 481120 3.810E+02 O O.
3 481130 3.352E+01 481131 3.739E+00 491130 3.311E+00 O O.
3 481140 6.520E+02 491140 8.287E-23 491141 5.152E-18 0 O.
3 501140 6.979E-05 481151 2.515E-13 491150 2.746E+02 0 O.
3 491151 7.100E-20 501150 1.077E+01 481160 3.299E+02 0 O.
3 501160 3.546E+01 501170 3.248E+02 501180 3.610E+02 0 O.
3 501190 3.456E+02 501191 6.701E-04 501200 3.618E+02 0 O.
3 501211 1.487E-01 511210 3.804E+02 501220 4.059E+02 0 O.
3 521220 3.204E+00 501230 1.386E-04 511230 4.827E+02 0 O.
3 521230 4.595E-03 521231 7.375E-10 501240 6.363E+02 0 O.
3 511240 5.700E-11 521240 3.766E+00 511250 3.842E+01 0 O.
3 521250 7.996E+02 521251 5.375E-01 501260 1.534E+03 0 O.
3 511260 7.289E-05 511261 5.541E-07 521260 3.188E+01 0 O.
3 521270 3.282E-07 521271 9.380E-05 531270 3.494E+03 0 O.
3 521280 8.587E+03 521290 1.677E-18 521291 1.791E-15 0 O.
3 531290 1.548E+04 521300 3.299E+04 561320 1.357E-03 0 O.
3 551330 1.463E+05 551340 2.436E+01 561340 1.309E+03 0 O.
3 551350 9.180E+03 561350 5.619E-02 561360 1.891E+02 0 O.
3 551370 1.030E+05 561370 3.773E+04 561371 1.575E-02 0 O.
3 561380 1.575E+05 571380 1.279E+00 571390 1.503E+05 0 O.
3 581400 1.463E+05 581410 3.177E-14 591410 1.390E+05 0 O.
3 581420 1.408E+05 601420 4.211E+01 591430 6.762E-38 0 O.
3 601430 1.386E+05 581440 3.759E+01 591440 1.587E-03 0 O.
3 591441 7.936E-06 601440 1.341E+05 601450 9.348E+04 0 O.
3 601460 7.454E+04 611460 1.353E-02 621460 2.102E-02 0 O.
3 611470 2.087E+03 621470 5.093E+04 601480 9.865E+02 0 O.
3 611480 1.488E-15 611481 2.030E-13 621480 9.865E+02 0 O.
3 621490 6.295E+03 601500 1.637E+04 621500 2.195E+04 0 O.
3 631500 1.279E-06 621510 4.073E+03 631510 4.500E+02 0 O.
3 621520 1.166E+04 631520 3.675E-01 641520 3.312E-01 0 O.
3 631530 5.541E+03 641530 6.224E-06 621540 2.264E+03 0 O.
3 631540 1.424E+02 641540 2.688E+02 631550 9.731E+01 0 O.
3 641550 4.879E+02 631560 7.766E-36 641560 7.712E+02 0 O.
3 641570 2.525E+01 641580 3.711E+02 651590 3.661E+01 0 O.
3 641600 1.453E+01 651600 4.288E-10 661600 8.165E-01 0 O.
3 661610 3.970E+00 661620 1.887E+00 661630 8.844E-01 0 O.
3 661640 2.573E-01 671650 1.972E-01 671661 4.517E-04 0 O.
3 681660 7.780E-02 681670 2.668E-02 681680 1.160E-02 0 O.
3 691690 1.536E-05 681700 2.153E-10 691700 1.716E-13 0 O.
3 701700 1.473E-07 691710 2.498E-11 701710 1.741E-09 0 O.
3 701720 3.201E-12 0 0. 0 0. 0 0.
0
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Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

mtr5
ORIGEN2 V2.1 (8-~1-91), Run on 06/18/97 at 12:00:12
0.0YR 100.0YR 1000.0YR 1.0E+04YR 1.0E+05YR
H 3 8.617E-06 3.147E~-08 0.000E+00 0.000E+00 0.000E+00
BE 10 4.721E-07 4.721E-07 4.719E-07 4.701E-07 4.521E-07
Cc 14 1.731E-05 1.710E-05 1.534E-05 5.162E-06 9.638E-11
SI 32 2.072E-06 1.862E-06 7.133E-07 4.843E-11 0.000E+00
P 32 2.072E-06 1.862E-06 7.133E-07 4.844E-11 0.000E+00
CL 36 5.575E-06 5.573E-06 5.562E-06 5.448E-06 4.428E-06
VvV 50 1.182E-13 1.182E-13 1.182E-13 1.182E-13 1.182E-13
CO 60 1.004E+04 1.946E-02 0.000E+00 0.000E+00 0.000E+00
NI 63 5.127E-07 2.414E-07 2.753E-10 0.000E+00 0.000E+00
SR 90 4.762E-07 4.407E-08 2.191E-17 0.000E+00 0.000E+00
Y 90 4.763E-07 4.408E-08 2.192E-17 0.000E+00 0.000E+00
ZR 93 4.570E-04 4.570E-04 4.568E-04 4.549E-04 4.367E-04
NB 93M 2.174E-04 4.328E-04 4.339E-04 4.322E-04 4.149E-04
NB 94 8.033E+01 8.006E+01 7.764E+01 5.710E+01 2.642E+00
TC 99 2.834E-16 2.833E-16 2.825E-16 2.743E-16 2.047E-16
TL207 2.753E-03 1.454E-02 3.113E-02 1.736E-01 7.980E-01
TL208 4.248E-02 4.324E-04 8.056E-07 7.229E-07 8.738E~07
TL209 1.422E-07 9.386E-07 6.098E-05 4.574E-03 1.053E-01
PB209 6.582E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
PB210 6.351E-05 4.769E-03 9.024E-02 1.754E+00 1.253E+01
PB211 2.761E-03 1.458E-02 3.122E-02 1.741E-01 8.003E-01
PB212 1.182E-01 1.203E-03 2.242E-06 2.012E-06 2.432E-06
PB214 4.415E-04 6.779E-03 9.026E-02 1.754E+00 1.253E+01
BI210 6.354E-05 4.769E~-03 9.024E-02 1.754E+00 1.253E+01
BI211 2.761lE-03 1.458E-02 3.122E-02 1.741E-01 8.003E-01
BI212 1.182E~01 1.203E-03 2.242E-06 2.012E-06 2.432E-06
BI213 6.581E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
BI214 4.416E-04 6.779E~03 9.026E~02 1.754E+00 1.253E+01
PO210 5.694E-05 4.769E-03 9.024E-02 1.754E+00 1.253E+01
PO211 7.730E-06 4.084E-05 8.741E-05 4.876E-04 2.241E-03
P0O212 7.574E-02 7.711E-04 1.436E-06 1.289E-06 1.558E-06
P0O213 6.439E-06 4.251E-05 2.762E-03 2.072E-01 4.771E+00
P0O214 4.414E-04 6.778E-03 9.024E-02 1.754E+00 1.253E+01
P0O215 2.761lE-03 1.458E-02 3.122E-02 1.741E-01 8.003E-01
PO216 1.182E-01 1.203E~-03 2.242E-06 2.012E-06 2.432E-06
P0O218 4.416E-04 6.781E-03 9.028E-02 1.754E+00 1.253E+01
AT217 6.581E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
RN219 2.760E~03 1.458E-02 3.122E-02 1.741E-01 8.003E-01
RN220 1.182E-01 1.203E-03 2.242E-06 2.012E-06 2.432E-06
RN222 4.418E-04 6.781E-03 9.028E-02 1.754E+00 1.253E+01
FR221 6.581E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
FR223 3.802E-05 2.013E-04 4.308E-04 2.403E-03 1.104E-02
RA223 2.761E-03 1.458E-02 3.122E-02 1.741E-01 8.003E-01
RA224 1.182E-01 1.203E-03 2.242E-06 2.012E-06 2.432E-06
RA225 6.581E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
RA226 4.417E-04 6.781E-03 9.028E-02 1.754E+00 1.253E+01
RA228 1.967E-08 4.194E-08 4.778E-08 1.303E-07 1.338E-06
AC225 6.584E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
AC227 2.756E~03 1.458E-02 3.122E-02 1.741E~01 8.003E-01
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Attachment K: ORIGEN2 Input and OQutput for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

mtrS
ORIGEN2 V2.1 (8-1-91), Run on 06/18/97 at 12:00:12
0.0YR 100.0YR 1000.0YR 1.0E+04YR 1.0E+05YR
AC228 1.967E-08 4.194E-08 4.778E-08 1.303E-07 1.338E-06
TH227 2.723E-03 1.438E-02 3.079E-02 1.717E-01 7.892E-01
TH228 1.178E-01 1.203E-03 2.242E-06 2.012E-06 2.432E-06
TH229 6.580E-06 4.345E-05 2.823E-03 2.117E-01 4.877E+00
TH230 1.394E-01 1.605E-01 3.572E-01 2.213E+00 1.251E+01
TH231 4.749E+01 8.438E-01 8.459E-01 8.638E-01 9.199E-01
TH232 4.133E-08 4.194E-08 4.778E~08 1.303E-07 1.338E-06
TH234 6.104E-01 1.939E-01 1.939E-01 1.939E-01 1.939E-01
PA231 1.381E-02 1.557E-02 3.121E-02 1.741E-01 8.003E-01
PA233 1.349E+01 1.355E+01 1.385E+01 1.391E+01 1.351E+01
PA234M 6.106E-01 1.939E-01 1.939E-01 1.939E-01 1.939E-01
PA234 7.937E-04 2.521E~04 2.521E-04 2.521E-04 2.521E-04
U232 2.089E-03 1.171E-03 2.189E-06 1.882E-06 1.094E-06
U233 9.682F-04 6.879E-03 6.081E-02 5.959E-01 4.857E+00
U234 2.310E+01 2.390E+01 2.451E+01 2.390E+01 1.856E+01
U235 8.436E-01 8.438E-01 8.459E-01 8.638E-01 9.19%E-01
U236 1.232E-01 1.247E-01 1.382E-01 2.207E-01 2.716E-01
U237 1.579E-02 7.217E-03 6.453E-10 3.097E-10 2.010E-13
U238 1.939E-01 1.939E-01 1.939E-01 1.939E-01 1.939E-01
U240 1.606E-10 9.039E-09 9.039E-09 9.038E-09 9.031E-09
NP236 2.221E-05 2.219E-05 2.207E-05 2.091E-05 1.215E-05
NP237 1.349FE+01 1.355E+01 1.385E+01 1.391E+01 1.351E+01
NP238 8.434E-05 5.346E-05 8.825E-07 1.326E-24 0.000E+00
NP239 1.191E-01 1.179E-01 1.084E-01 4.654E-02 9.928E-06
NP240M 9.038E-09 9.039E-09 9.039E-09 9.038E-09 9.031E-09
PU236 2.366E-02 1.997E-06 1.987E-06 1.882E-06 1.094E-06
pU238 4.117E+03 1.869E+03 1.527E+00 5.207E~22 0.000E+00
PU239 2.369E+03 2.362E+03 2.302E+03 1.776E+03 1.329E+02
PU240 5.346E+02 5.289E+02 4.808E+02 1.851E+02 1.328E-02
PU241 3.624E+04 2.942E+02 2.634E-05 1.264E-05 8.203E-09
PU242 8.571E-02 8.570E-02 8.556E-02 8.419E-02 7.166E-02
PU243 2.283E-13 2.283E-13 2.283E-13 2.282E-13 2.273E-13
PU244 9.051E-09 9.051E-09 9.051E-09 9.050E-09 9.043E-09
PU246 0.000E+00 4.935E-23 4.761E-23 3.358E-23 9.312E-25
AM241 1.074E+03 1.968E+03 4.672E+02 2.646E-04 8.643E-09
AM242M 1.687E-02 1.069E-02 1.765E-04 2.651E-22 0.000E+00
AM242 1.679E-02 1.064E-02 1.756E-04 2.638E-22 0.000E+00
AM243 1.191F-01 1.179E-01 1.084E-01 4.654E-02 9.928E-06
AM246 0.000E+00 4.935E-23 4.761E-23 3.358E-23 9.312E-25
CcM242 1.447E-02 8.798E-03 1.452E-04 2.188E-22 0.000E+00
CM243 1.595E-03 1.401E~04 4.370E-14 0.000E+00 0.000E+00
CM244 9.267E-01 2.017E-02 2.210E-17 0.000E+00 0.000E+00
CM245 2.853E-05 2.830E-05 2.630E-05 1.262E-05 8.189E-09
CM246 6.383E-07 6.290E-07 5.513E-07 1.475E-07 2.768E-13
CM247 2.283E-13 2.283E-13 2.283E-13 2.282E-13 2.273E-13
CM248 6.967E~14 6.965E-14 6.953E-14 6.826E-14 5.673E-14
CM250 1.974E-22 1.974E-22 1.903E-22 1.343E-22 2.737E-24
BK250 0.000E+00 2.764E-23 2.666E-23 1.881E-23 5.215E-25
CF249 1.497E-13 1.229E-13 2.072E-14 3.855E-22 0.000E+00
CF250 1.247E-13 6.230E-16 2.666E-23 1.881E-23 5.215E-25
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Attachment K: ORIGEN2 Input and Output for Calculating Radionuclide Activity
Concentrations for 1972 Release and Subsequent Decay Times (Continued)

mtr5
ORIGEN2 V2.1 (8-1-91), Run on 06/18/97 at 12:00:12
0.0YR 100.0YR 1000.0YR 1.0E+04YR 1.0E+05YR
CF251 3.470E-16 3.212E-16 1.604E-16 1.543E-19 0.000E+00
CF252 1.044E-15 4.050E-27 0.000E+00 0.000E+00 0.000E+00
H 3 2.536E+04 9.261E+01 0.000E+00 0.000E+00 0.000E+00
BE 10 3.373E-04 3.373E-04 3.372E~04 3.359E-04 3.230E-04
C 14 1.360E-02 1.343E-02 1.205E-02 4.055E-03 7.570E-08
SE 79 4.897E+01 4.892E+01 4.845E+01 4.402E+01 1.685E+01
RB 87 3.290E-03 3.290E-03 3.290E-03 3.290E-03 3.290E-03
SR 90 8.553E+06 7.914E+05 3.936E-04 0.000E+00 0.000Q0E+00
Y 90 8.556E+06 7.916E+05 3.937E-04 0.000E+00 0.000E+00
ZR 93 2.531E+02 2.531E+02 2.530E+02 2.520E+02 2.419E+02
NB 93M 1.186E+02 2.397E+02 2.404E+02 2.394E+02 2.298E+02
NB 94 2.617E-03 2.608E-03 2.529E~03 1.860E-03 8.606E-05
TC 98 5.224E-05 5.224E-05 5.223E-05 5.215E-05 5.138E-05
TC 99 1.703E+03 1.702E+03 1.697E+03 1.648E+03 1.230E+03
RH102 1.114E-01 4.641E-12 0.000E+00 0.000E+00 0.000E+00
PD107 1.814E+00 1.814E+00 1.814E+00 1.812E+00 1.795E+00
AG108 1.279E~06 7.407E-07 5.451E-09 2.539E-30 0.000E+00
AG108M 1.436E-05 8.323E-06 6.124E-08 2.852E-29 0.000E+00
CD113M 8.112E+02 7.011E+00 1.885E-18 0.000E+00 0.000E+00
IN115 1.709E-09 1.709E-09 1.709E-09 1.709E~09 1.709E-09
SN121M 8.795E+00 2.197E+00 8.323E-06 0.000E+00 0.000E+00
TE123 1.336E-12 1.336E-12 1.336E-12 1.336E-12 1.336E-12
SB125 3.969E+04 5.377E-07 0.000E+00 0.00O0E+00 0.000E+00
TE125M 9.685E+03 1.312E-07 0.000E+00 0.000E+00 0.000E+00
SN126 4.354E+01 4.351E+01 4.324E+01 4.062E+01 2.177E+01
SB126 6.096E+00 6.091E+00 6.053E+00 5.687E+00 3.048E+00
SB126M 4.354E+01 4.351E+01 4.324E+01 4.062E+01 2.177E+01
I129 2.734E+00 2.734E+00 2.734E+00 2.733E+00 2.722E+00
CS134 3.153E+04 7.933E-11 0.000E+00 0.000E+00 0.000E+00
CS135 1.057E+01 1.057E+01 1.057E+01 1.054E+01 1.026E+01
Cs137 8.963E+06 8.892E+05 8.276E-04 0.000E+00 0.000E+00
BA137M 8.475E+06 8.412E+05 7.829E-04 0.000E+00 0.000E+00
LA138 2.456E~-08 2.456E-08 2.456E-08 2.456E-08 2.456E-08
CEl42 3.380E-03 3.380E-03 3.380E-03 3.380E-03 3.380E-03
ND144 1.587E-07 1.587E-07 1.587E-07 1.587E~-07 1.587E-Q7
PM146 6.026E+00 2.027E-05 0.000E+00 0.000E+00 0.00QE+00
SM146 7.356E-07 9.108E~07 9.108E-07 9.107E-07 9.099E-07
PM147 1.935E+06 6.490E-06 0.000E+00 0.000E+00 0.000E+00
SM147 1.158E-03 1.205E-03 1.205E-03 1.205E-03 1.205E-03
SM148 2.979E-10 2.979E-10 2.979E-10 2.979E-10 2.979E-10
SM149 1.512E-09 1.512E-09 1.512E-09 1.512E-09 1.512E-09
EU150 8.471E-05 1.235E-05 3.681E-13 0.000E+00 0.000E+00
SM151 1.072E+05 4.962E+04 4.844E+01 0.000E+00 0.000E+00
EU152 6.358E+01 3.891E-01 4.674E-21 0.000E+00 0.000E+0O0
GD152 7.216E~12 9.433E-12 9.447E-12 9.447E-12 9.447E-12
EU154 3.845E+04 1.215E+01 0.000E+00 0.000E+00 0.000E+00
EU155 4.528E+04 3.852E-02 0.000E+00 0.000Q0E+00 0.000E+00
HOl66M 8.110E-04 7.655E-04 4.551E-04 2.515E~06 0.000E+00
T™171 2.721E-08 5.701E-24 0.000E+00 0.00O0E+00 0.000E+0O0
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